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J. L. E. W. SHECUT. 
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PRELIMINARY REMARKS. 


. 


AS this is a new view of certain principles of Philosophy, that have long 
been the subject of doubt and contention among systematists; there can be 
no apology necessary for the introduction of new terms, as the representa- 
tives of the principles thus introduced. 

The literary world have been some years in possession of my views of the 
fluid, known’as the electric fluid, originally advanced in the essays published 
in this city in the year 1819; and since enlarged and explained, in a course 
of lectures on the principles and properties of this fluid, as an agent in che- 
mistry and medicine, delivered in the spring of 1821. By a reference to the 
printed copies of these works, it will be seen, that I had founded my princi- 
ples and reasonings upon the popular opinions of the old school; which ad- 
mits that there are two kinds of Electricity, and which those systems attempt 
to explain by the terms, Positive and Negative Electricity: that Cold and 
Darkness are neither of them positive substances; that Oxygen is the alka- 
linizing, as well as acidifying principle of nature, &c. 

. Dissatisfied with the inconclusive and unsatisfactory attempts of those 
authors, to prove the foregoing positions agreeably to the established rules of 
sound philosophy; the author, in conformity with those rules, and upon the 
principles of the celebrated Professor O’GaLLAGuER, determined on tracing 


as far as practicable, these subjects to their proper sources. Hence, he is. 


induced to renounce his former opinions with regard to the foregoing posi- 
tions; and has endeavoured to prove in the following sketches, the errors 
that have obtained in most preceding systems of philosophy. . : 
The present system of Natural Philosophy, will be seen, to be the offspring 
of two theories that have engaged my attention for many years; and is the re- 
sult of the most intense application, in investigating theories, and comparing 
facts that have resulted from the chemical analysis of nearly all the substances 
of nature. The theories alluded to are, first, “OxiceNr, or the Elements of 
Electricity;” and, second, “Grocnosy, or a Theory of the Earth;” the ex- 
tensive bulk of these works have precluded the hope of my being able to put 
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~ theni in print; on which.account it has been suggested by my literary friends, 


that a distinct view of the principles upon which my theories are founded, 

_would not only obviate the difficulty; but would in fact, be the means of in- 

7 Vago ducing to the world, a condensed and systematic skathinil illustrative of 
~ both theories, and thus constitute an entire new chapter in philosophy. 

bs To identify two admitted, and antagonist physical agents in nature, with 

the radiant imponderable etherial substances of the firmament; and thence 

# to establish the materiality of Darkness, and Cold; and to prove by reason 

and analogy, that Oxygen, or the acidifying principle of nature, is not also 

eins the alkalinizing principle, and that negative electricity is Magnetism, are the 

“primary objects of the present system. How far the author has been suc- 
cessful in supporting his arguments by reason and by facts, and his induc- 

’ tions by the results of natural and chemical analysis, the following pages 
will determine. 

It may be proper, however, to observe, that the author claims no other . 
share of originality in these Elements, than such parts as refer to the Agency 
of the Electric fluid; from which his Theory of Light and its qualities are 
derived, in connection with nrrrocens, or the etherial firmamental princi- 
ple of darkness, &c.; and his attempts to distinguish between the acidifying 
and alkalinizing principles of nature. For the rest, he frankly agknow- 
ledges himself indebted to the host of luminaries, whose invaluable researches 
in natural history; in the various departments of science and philosophy, 
have afforded him such facilities, as to render the present a task more of 
pleasure, than of labour or of difficulty. 


sLawEas OF PEILOSPAY. 


-GOVERNING PRINCIPLES OF THIS SYSTEM. 
I. 


THE following axioms and rules for governing our inves- 
tigations, and determining their results, have been selected 
from the best and most approved authorities, as the standard 
of the present system. | 


General Axioms. 

I. “The Infinite Wisdom and Infinite Power of GOD, did 
in the Creation, bring forth all order of beings, perfect, accor- 
ding to their kinds, endowing each with the power and pro- 
pensity adapted to its destination.” 

II. “As no want of materials, nor deficiency of skill, can 
be imputed to the SUPREME CREATOR, it is: evident, 
~*both from reason and experience, that He has created origin- 
ally one or more species of active matter, impressed with a 
certain invariable propensity to serve as promary agents, or 
sin in the machinery of the universe. 

Ill. “The agents thus created’and endowed by Almighty 
Power and Wisdom, are Jor ever amply qualified for the per- 
formance of all their powers and propensities. And as for 
the production of every physical effect, He has provided a 
relative cause; He Himself being the Cause of all Causes; as 


it regards Himself al! other causes are secondary: but as it. 


‘yegards nature in her operations; these permanent agents are 
‘sie generative, and effective.” 
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IV. ‘The matters of the creation being separated according 
to ‘the fitness of things,” and adapted to their respective des- 
tinations, by laws impressed upon them by their MAKER, 
are, according to these laws perpetual; that is, they continue 
their actions by those prescribed laws, with a regular succes- 
sion of effects, which must and will continue, until it shall 
please Him to put an end to time.” " 

V. “As a proof of the inherent and adequate powers and 
properties of the substances and agents of nature; when their 


’ Great. Creator had finished the stupendous machinery of ‘the 


universe, and had seen that all the parts were good and adapt- 
ed to their destinations, ‘He rested on the seventh day from 
all his work which He had made.—And GOD saw every 
thing that He had made, and behold, it was very good.’ 
(Gen. i. 31.)” a | 


From the foregoing axioms, selected from the “First Prin- 
ciples” of Professor O’GatLLacuer, of Dublin, it is evident 
that our author admits of one or more physical agents in na- 
ture that are amply, endowed with powers and propensities 
adapted to their destinations. It remains, then, to consider 
the nature and extent of the powers prescribed to them by the 
CREATOR. But as these essences and powers are of that 
class which are termed imponderable, we have no certain me- 
thod of investigating their properties and powers, as we shall 
shortly see, but by the phenomena, which we are enabled to 
prove, have been, and are continually produced by their influ- 
ence. In order, therefore, to avoid falling into the usual error 


- on these subjects, that of admitting imaginary powers along 


with established. facts, we shall introduce the following ax- ° 
ioms. ; 

VI. It is a fundamental axiom among philosophers, that 
“In Natural Philosophy, waginary powers are not to be ad- 
mitted as facts, because nature is-so simple and’ consistent in 
all her operations, that the attentive philosophet adhering 
solely to her laws, may trace every positive effect to its pecu-" 
liar and specific cause, and these are facts by induction.” 

VII. “Physical agents are those which produce certain kinds 
of effects,-but not their contraries, as fire can heat but ‘cannot. 
cool.” ‘Phe reasons assigned for this axiom are, that “If a 
paysical agent be possessed of two equal opposite powers, 
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and these powers be at any one time equally exerted against 
each other, the agency in this case becomes suspended, or 
ceases altogether; and if one exerts a greater power than the 


other, the agency in this case is overcome, and is consequently _ 


ineffectual, and this would be contrary to what we have al- 
ready observed with regard to the invariable powers and pro- 
pensities of these agents, in Axiom IV. The following pro- 
positions are therefore necessary to be considered. ? 

Prop. 1. “A physical agent cannot have two opposite pro- 
pensities, or powers to produce contrary effects.” 

Prop. 2. “All the causes in nature are adequate and conso- 
nant to their respective effects, as are her powers to the modes 
of their respective operations; 1. e. effects are as their causes, 
an old axiom.” | | 


Prop. 3. “Hence in nature, material effects must arise from 


material causes; material operations from material powers, 
and consequently immaterial or spiritual effects from spiritual 
causes; and (if we may say so) imaginary effects only from 
imaginary, or ideal causes.” (O’GaLLAGHER. ) m 
_ From the foregoing axioms and propositions, I have been 
led to the adoption of the following self-evident axioms. 

Vill. There were created by INFINITE WISDOM, 
TWO PRIMARY AGENTS IN NATURE, WITH OPPOSITE POWERS 
AND PROPENSITIES: and these agents by their unceasing op- 
- position, according to an universal and fundamental law of 
nature, tend to preserve the equilibrium of the universe. (In- 
troductory Lecture, p. 17.) » " 

There. are indeed many intermediate modifications of the 
powers and propensities of these agents; and their species, 
depending upon the relative predominance of one species 
above that of the other, instanced in all the great phenomena 
of nature. And in such cases, these phenomena are the ef- 
fects of the antagonist actions of both agents in tending to 
restore an equilibrium. 

1X. Darkness and Corp are the properties of one agent; 
while Lieut and Hear are the properties of its antagonist: 
so also action, or the centrifugal force, is the effect of one 
agent, while re-action or the centripetal force is the effect of 
its antagonist, according to Proposition Ist. h 

The two foregoing axioms are added as the result of my 
individual conclusions; and are to be received as hypotheses 
”) 


“~~ 


Pes Sie fs Ya, 
- ¥ nee Bare TSS pets 


as 


7 « 

until demonstrated and confirmed. They are however war- 
ranted from the following admitted fact. w 

‘“‘We may consider then, all bodies in nature as subject to 
the action of two opposite forces, the mutual attraction of 
their particles on the one hand; and the repulsive power of 
caloric on the other; and bodies exist in the solid, liquid, or 
elastic state, as one or other of these forces prevails.” (Hen- 
ry, Silliman, Hau.) 
| I. 


oe Rules of Sir Isaac Newton. 


Rule 1. “More causes of natural things are not to be ad- 
mitted than are both true and sufficient to explain the pheno- 
mena; for, nature does nothing in vain, but is simple and de- 


lights not in superfluous causes of things.” 


ule 2. “And therefore, of natural effects of the same 
kind, the same causes are to be assigned, as far as it can be 
done.” 

“As we have no safe method of investigating any cause, 
but by its known effects; when one cause is sufficient to ex- 
plain the phenomena, we have no possible means of knowing 
that there are two or more; and therefore it is unphilosophical 
to assume the liberty of imagining, that there really does exist 
more than one cause of the effect.” (Ewing’s Comment upon 
‘Newton’s Rules.) 

Rule 3. (4th of Newron.) “In experimental philosophy, 


_ propositions collected from the phenomena by induction, are 


to be deemed (notwithstanding contrary hypotheses) either 
exactly or very nearly true, till other phenomena occur by 
which they may be rendered more accurate; or liable to ex- 
ception. This ought to be done, lest arguments of induction 
should be destroyed by hypotheses.” : “ie 

T shall now proceed to the direct application of the forego- 
ing axioms to the establishment of the present system. 


Hil. 
On the Creation of Primitive Light, or Oxigene. 


“In the beginning GOD created the Heaven and the earth. 
And the earth was without form and void, and Darkness 
was upon the face of the deep.” (Genesis i. 1, 2.) 


Hi 


From the heterogeneous combination of substances, or their | 


essences in the mass preparatory to the formation of “the 
heaven and the earth,” it 1s natural to conclude, that it assu- 


med an appearance of darkness, and it was in this state with- | 
out the active principles of light, heat or life; it was indeed 


re Yoel “without form and void,” until “THE SPIRIT 
O ; 


GOD moved upon the face of the waters,” whereby the 


entire chaotic mass became quickened, for, the CREATOR 
was about to lay the foundations of the universe, worlds were 
to be born, or created of the SPIRIT, and the GREAT 
CREATOR, to manifest Himself to his created. 

“And GOD said, Let there be Lieut! and there was 
Light.” This first created substance, emanating from the 
influence of its CREATOR, and with an imstantaneousness 
peculiar to it, sprang forth from the chaotic mass of gaseous 
~ fluids, and ushered in the twilight of creation: and the first 
_. grand and sublime phenomena of nature, was LicuTnine, 
and in all probability accompanied with thunder; to this sub- 
lime fluid, I have applied the term OxicEne. 

As this Light was the first created substance in our sys- 
tem of worlds: so, was it also the FIRST GREAT PHYSICAL 
AGENT of the CREATOR for the completion of all the sub- 
sequent processes of the creation, and containing the princi- 
ples of motion or action, &c. And this fact is developed by 
every process of nature, as will be seen in our progress with 
this essay. 

“And GOD saw the Light, that it was good,” that it was 
adequate to the purposes for which He had created it, posses- 
_ sing in itself the latent principles of Light, Heat and Life, 
derived from the vivifying influence of the CREATIVE 
SPIRIT: it is now pre-eminently qualified to act upon the 
remaining primordia of matter to effect the expansion and 


rarefaction of that portion destined to constitute the heaven, — 


and the atmosphere of our globe. 


| | IV. 
Creation of the Etherial Principle of Darkness, or Nitrogene, 


“And GOD divided the Light from the Darkness.” The 
chaotic mass of fluids having been vivified or impregnated 
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with the principles of light, heat and life: and the great 
physical agent being thus constituted in the substance of Pri- 
mitive Light; this agent in the plenitude of its powers, perva- 

» ding the whole mass, which, by its subtilty and tenuity, pene- 

trated to the centre, and became active in preparing these 
matters for separation; from whence may he considered to 
have originated that phenomenon, or law of chemical sci- 
ence, termed analysis, or the resolution and separation of 
substances into their constituent parts; and exemplified and 
established by that divine process in which it is said, “And 
GOD divided the light from the darkness.” 

_ This division or separation between the fluids of light and 
darkness, we shall shortly discover, was ‘but partial and con- 
fined to the first principles of analytical resolution; and as 
preparatory to a further and more perfect separation of them 
for the formation of solar light, and from hence, I infer that 
the fluid matters of light and of darkness were still united, or 
blended, not chemically, but as it were mechanically, in the 
same manner that oil and water are blended when mixed to- 
gether, their particles still remaining distinct. 

The fluids thus partially separated from each other, consti- 
tuted the TWO PRIMARY AND ANTAGONIST AGENTS OF NaA- 
TURE, viz. Primitive Light and Darkness. In this conclu- 
sion, I have adhered to the “simple and consistent operations 
of Nature,” as also to the axioms and rules for the govern- 
ment of philosophical investigations and conclusions; and the 
strict application of these principles, warrant the adoption of 
the simple and natural fact, that the etherial principle of 
darkness, is the antagonist agent, to the etherial principle of 
light. | ? 
“I am further justified by the foregoing rules, in assuming 
as a fact, that the foregoing fluids thus partially separated, 
constitute the etherial, firmamental matters of the universe 
destined to the formation of solar light, and as the necessary 
pabulum or fuel of the grand orbs that are shortly to cheer 
our globe, now in the dawn, or twilight of creation, with their 
refulgent and enlivening beams; while the remaining portion 

is to undergo further processes toward their entire and com- 
plete division or separation. | 


i eee. Yee 
| On the Creation of the Firmament. == 

“And GOD said,.Let there be a firmament in the midst of 
the waters, and let it divide the waters from the waters.” © 
(Gen. i. 6.) ; ' he 

The Firmament, which is elsewhere termed Heaven or 
ExXPanse, is unquestionably composed of those etherial fluids, 
that are distinguished as the radiant imponderable and ethe- 
rial fluids of our Chemists and Naturalists, which are the 
same as the ether, etherial fire, anima mundi of the an- 
cients; the elastic species of Str Ropert Boyxe; the elemen- 
tary fire of Borruaave; the etherial medium of Sir Isaac 
Newron; and the elastic matter of Professor O’ GALLAGHER. 
And the scriptural expression of the firmament, in the midst 
of the waters, dividing the waters from the waters, are to be 
explained by the actual chemical processes then carried on 
among the primordial matters of the creation. 

By the expansive property of the primary agent, or ethe- 
rial fire, the division or separation of the etherial and impon- 
derable from the liquid and ponderable portions, explain the 
precise meaning of the words of the inspired historian, of 
“dividing the waters from the waters.” ‘The etherial por- 
tions that were to constitute the matters of the firmament, 
were expanded and rarefied; and by the repulsive principle of 
this agent, were made to diverge to every part within their 
limits in the universe, thus establishing the firmament or hea- 
ven of our system of worlds. 

Air is admitted to be, water converted from its liquid to its 
gaseous state; hence the essential constituents of water, ex- 
ist in the etherial fluids of the firmament, and it is thus prov- 
-ed, that water may be either fluid, liquid or solid. We shall 
hereafter discover, that water even in its state of gas, is capa- 
ble of holding in solution, particles of other substances, such 
as constitute the vegetable, animal and mineral kingdoms, 
and even metals. 


: VI. 


On the. formation of our Atmosphere and the Gases that are 
pecuhar to its lower stratum. 


By the extreme tenuity and penetrability of the primary 


physical agent, it pervaded within and throughout the entire 
mass of the primordial matters; and from its characteristic 
property of inflaming such as were combustible, it inflamed 
or set fire to the hydrogen gas, and thus generating material 
fire. Whence the phenomena and laws of expansion and re- 
pulsion, which are the properties of Fire,.were developed and 
established; and Caloric or the principle of Heat, assumed a 
character among the radiant imponderable and etherial fluids 
of the creation. 

It must be admitted a@ priori, that the primordial matters 
of the creation were blended together in a state of fluidity in- 
termediate between the liquid and gaseous states, constituting 
a chaotic cloud of dense vapour, and holding in solution the 
imtegrant essences or principles of those substances that were 
to be created, but, which were then and previously ‘‘without 
form and void.” In the preceding paragraph, we have seen 
that, by the expansive property of the etherial fire, the fluids 
of the firmament were liberated from the chaotic mass, and 
by which, motion was induced into matter, now prepared 
for the chemical separation of the remaining portion of its 
primordia. It is presumable, that an immense proportion of 
the fluids, which had previously clothed these matters with 
darkness, had been displaced or separated from the mass, by 
their conversion to the etherial fluids above mentioned. Ano- 

ther large portion, less etherial and elastic, was converted into 
nitrogen and oxigen, as constituents of atmospheric air. Ano- 
ther portion, to hudegitn &c. and no inconsiderable portion 
of the same fluids, entered into combination with the gravi- 
tating solids, that were attracted to each other by their affi- 
nities, and were now assuming a new form, and by a new 
law, or principle of attraction, termed the attraction of Cohe- 
ston, the property of the antagonist agent, which, by its re- 
.action, converts these latter fluids to a state of solidity; when 
*GOD said, Let the waters under the heaven be gathered to- 
gether unto one place, and let the dry land appear.” We 
may therefore consider, that it was in this state, and by these 
processes, that the nucleus of our earth was begun; and these 
conversions of the various proportions of the etherial fluids, 
account for the primitive subsidence of the waters: of the 
ocean. " 
“Difficulties have been raised,” says Proressor Mir- 


» ; 15 a ie 
CHILL, “concerning the subsidence of the ocean. I have pub- 
lished nine years ago, my opinion that it must necessarily 
have diminished very considerably, for several reasons:—1. 
A great draught must have been made upon it to form the 
atmosphere. 2. Another and very great portion of it entered 
into the constitution of crystals, where it is solidified and 

_ embodied. © 3. ‘The bodies of vegetables absorb and confine _~ 

a portion of it. 4. The bodies of animals consolidate or con- 

tain much more.” (Observations on the Geology of North 

America, p. 409.) : 

The gases that are peculiar to the earth and the lower stra- 
tum of our atmosphere, consist of those substances that have 
combined with one or other of the species of the primary 
agents; and thus the following gaseous bodies have beer 
formed: ! 

1. Simple Gases. These are, oxigen, hydrogen, nitrogen 
and calorie. 

2. Compound Combustible Gases. These are, ammoniacal, 
carburetted-hydrogen, olefiant, phosphuretted hydrogen, 
hydro-phosphoric, sulphuretted hydrogen, arsenuretted hy- 
drogen, &c. &c. 

3. Acid Gases. These are, carbonic, muriatic, nitric, sul- 
phureous, vor sthcated fluoric, and Jluoboracic. 

4. Gaseous Oxides. ‘These are, carbonic oxide, nitrous ox- 

ide, and nitrous gas. x 

_ These and other gaseous bodies are confined to the earth; 
and (with the exception of oxigen, hydrogen and nitrogen) 
to the lower stratum of our atmosphere. 


Vil. | 
“On the Sormation and appearance of dry Land. 


The impulse given to matter by the action of the primary - 
agent, as remarked, (Sect. III.) is termed motion or action; 
and the resistance which matter opposed to the impelling 
agent, by its antagonist is properly termed re-action. And 
to the action and re-action of bodies, through the influence of 
the antagonist agents, are to be attributed all the phenomena 
in nature. And while the one great physical agent is engag- 
ed in exacting the great draughts made upon the primordial 
nmaass of matters, as enumerated in the preceding section: its 
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antagonist is engaged in its coercive process, for consolidating 
a large portion of the more ponderable matters, converting 
them from a state of fluidity to that of solids, and hence pro- 
ducing the various strata of which the earth was then com- 

osed. | 4 Yagi ’ 

The ponderable matters of the creation gravitating to the 
limits assigned them, were made to cohere together, by the 
most powerful species of attraction, and without any cement; 
and this species of cohesive attraction, I consider to be one of 
the pene properties of the antagonist agent to light, as I 
shall hereafter more clearly prove. Asan example, however, 
for the present: In the WerneRIAN arrangement of the for- 
mation of the earth, Granite is considered to be, for very 
strong reasons, the oldest, and consequently the primitive for- 
mation of our earth. “It is the lowest of all the formations, 
and the basis upon which the others rest. It is composed of 
feldspar, quartz and mica, each in a crystallized state, and co- 
hering together without any cement.” (THomson.) 

By a reference to CLEAVELAND’S, or any other mimeralo- 
gical work, it will be found, that the siliceous and aluminous 
compounds, and of which the hardest and most perfect stones 
are formed, cohere together without any cement; and as co- 
hesion is a principle the reverse of expansion, it is evident that 
the agents of these opposite principles must be distinct bodies. 
Many examples might be adduced, in support of the principle 


advocated in this section, the conversion of gaseous or fluid 


bodies to solid; but as some of these will form a separate sec- 
tion in this essay, I shall omit any further remarks on them 
in this place, and proceed to the conclusion of the present 
subject, the formation of primitive Earth. 

I have already observed, (par. vi.) that all the materials of 
which the universe was to be formed, were held in solution 


-by the primitive menstruum. This proposition is in accord- 


ance with the theory of the celebrated Werner, and other 
Neptunites, who contend, that ‘At some former period this 
globe has, for a long time, been covered with water to a 
greater depth than the original altitude of the highest moun- 


tains.. ‘This immense body of water was then tranquil, or _ 


very nearly so, and contained in solution all the materials of 
which the present crust of the earth is composed. | In this 
state, chemical deposites, exhibiting more or less of a crystal- 
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line structure, were gradually made, and invested the nucleus 
of the globe. . These chemical deposites, constitute the pri- 
mitive rocks, consisting of granite, gneiss, mica, slate, &e. and 
are distinguished by their crystalline structure, and by the 
total absence of organic remains. During this period, most 
of the highest mountains were formed; for their summits con- 
sist of primitive rocks.” 


*‘But by a gradual subsidence of the waters, the summits of 


the highest mountains were left naked; the tranquillity of the 
Waters was disturbed; and curreyts were consequently pro- 
duced. By these currents, the naked rocks would be worn 
and partially disintegrated; and the grains or fragments thus 
produced, would be diffused through the mass of water.. The 
rocks formed at this period, would of course consist partly of 
chemical and partly of mechanical deposites. They would 
also lie over the primitive rocks; hut in consequence of the 
diminished altitude of the waters, they would appear at a low- 
er level, often resting on the declivities of primitive moun- 
tains—many of the rocks of this period, contain organic re- 
mains of marine animals and marine plants. As organic re- 
mains make their first appearance in the rocks of this period, 
it is supposed that the rocky shores which had recently emerg- 
ed from the great deep, were passing to a habitable state,” &c. 
Werner, De Maitret, THomson, Jameson, Cuvier, Mir- 
CHILL, CLEAVELAND, and others. 

It is therefore obvious, that the formation of Land was ef- 
fected by the deposition and cohesion of the particles of earth 
which, continuing to gravitate to the centre, and accumulat- 
ing incessantly; upon the subsidence or retirement of the 


ocean, eee hie? to the Scriptural expression, “Let the wa- 
eaven be gathered together unto oné place, — 


ters under the 
and let the dry land appear,” is fully exemplified by the ap- 
. pearance of the summits of the highest mountains‘as express- 
ed above. | ; 


”? 


Vil. 
On the formation of Solar Laght. 


On this important subject, I must claim an almost unlimit- 
ed indulgence, aware that I am entering into the investiga- 
tion of principles that appear to have been fully established 
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by the great Newron, whose name alone is sufficient to de- 
ter from an attempt to add any thing to the splendid discove- 
ries of that Prince of Philosophers; a patient and impartial 
consideration of the following arguments and deductions, will 
secure for me, an ample apology with the candid and sincere, 
not only for the additional observations on Solar Laght, but 
also for the terms which I have necessarily used; as previous- 
ly hinted at in the commencement of my preliminary re- 
marks. . 

It will hardly be contended, that the primitive light, cre- 
ated on the first day; and that which the inspired historian 
informs us was created on the fourth day, were the same, it 
must be evident that there is a distinction in their formation, 
their characters and properties. Because, from the most ri- 
gid investigation, it appears, that primitive light is identified 
with the lightning of Heaven; a pure simple elementary sub- 
stance, a latent or lambent fluid, or flame, without sensible 
heat, and asa primary ok it agent, is incapable of decom- 
position; whereas, the Solar Laght has been proved to be a 
compound substance, that has been decomposed by the illus- 
trious Newton, who described it as exhibiting its constitu- 
ents in the form of seven primitive or prismatic colours; and 
it has been since decomposed by every succeeding philoso- 
pher, with the same result, which must unquestionably esta- 
blish it to be a compound light. ‘ 

In my lectures on the Elements of Electricity, I have been 
at much pains in attempting to illustrate the constituents of 
solar light, and to point out the evident distinctions between 
it and primitive light. Subsequent investigations and more 


matured reflections, induce me to enlarge upon the subject in 
my Theory of the Earth; the mass of matter which necessa- 


rily accumulated, in its investigation at length assumed the 
character of a new and distinct theory; for the elucidation of 
which, new terms became indispensable, as may be seen in — 
the following pages. 
IX. 
New Theory of Light. 


The following synopsis, or scheme of the classification of 
the radiant, imponderable and etherial fluids, is prefixed to 
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the present theory, as explanatory of the terms adopted and 


used throughout. 
CLASS I. 
Radiant or imponderable etherial Fluids. 


This class consists of the fluids distinguished as the two 
great physical agents of Nature, together with their respec- 
tive species. It hence divides itself into two orders, corres- 
pondent to the division of the prismatic rays, as exhibited in 
diagram, Fig. 1, and the tabular view of their colours and 
proportions. | 


The first figure of the diagrams will be better understood, 


by supposing the outer confine of the violet ray to be occu- 
pied by the etherial principle of Darkness, and the outer con- 
fine of the red ray by the etherial principle of Light, in invi- 
sible rays; and that the central, or green ray, is the primary 
physical agent, Oxigene, occupying the same situation in the 
compound ingredients of solar light, that it did at the creation, 
when separating the light from the darkness; and lastly, that 
the intermediate and wisible rays, are compounds of darkness 
and light, or oxides, formed by the admixture of the two prin- 
ciples in the annexed assumed proportions. [See Scale. ] 

’ The principles of the above are further explained in the 
classification following: 

ORD. I. 

' Primary Etherial Fluids.” 

The fluids of this order are primary in nature, and are es- 
sentially qualified to sustain, not only the vital principle of 
animals, but of all the organized bodies in the universe. 
There ts but one genus or generic principle proper to this or- 
der, which is the great physical agent of Nature; and.from it 
all the species proper to this order have their derivation, and 
are hence subordinate to it. 


GENUS OXIGENE. 
Or the Principle of Light. 


This sublime fluid occupies the space from the central ray 
in the spectrum, to the outer confines of the red ray. This 
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genus consists of three species, distinguished by their proper- 


ties, or qualities, viz. 

Species 1. Lieut. Primitive Electric Light,’ or etherial 
Fire. This species occupies the green or central ray of the 
spectrum in which resides the maximum of Laght. In this 
ray it is a pure, uncombined, elementary principle, a light 
without sensible heat, and has been termed the illuminating 
ray. ; 

Sp. 2, Caroric, or the Principle of Heat, occupies the red 
ray in which resides the maximum of heut; and as it is consi- 
dered, to be. composed of 3 volumes of Caloric, united to 1 


volume of Oxigene, it may be very properly termed a perox- 


ide of heat, expressive of its maximum. Combinations of 
the two generic principles are productive of two oxides of 
light, namely, a peroxide, or yellow oxide, and a protoxide or 
orange coloured oxide of light, as seen in the foregoing dia- 
gram and table. Combinations of the foregoing species con- 
stitute ; | 

Sp. 3. Oxicaroric, or the Solar Oxidizing Rays, namely, 
red, orange and yellow. ‘These have received the name of 
the Calorific rays. ! ae 

The species of this genus cither singly, or combined and 
variously modified, have been ascertained to be agents for 
producing and sustaining the vital principle in nature; and 
are the active causes of LIGHT, HEAT, ELECTRICITY, expan- 
sion, motion, or action, repulsion, and one species at least of 
attraction, together with various other phenomena in nature, 
shortly to be explained. 


ORD. Il. 
‘ Secondary Etherial Fluids. 


The fluids of this order, although primary with respect to 
their origin, are secondary to those of the first order, in con- 
sequence of the action of the primary agent upon the entire 
mass of primordial matters of the creation, causing the sepa- 
ration between the fluids of the two orders by its expansive 
and repulsive properties; wherefore, the fluids of the present 
order constitute the antagonist agents to those of the first or- 
der, and are checks to the excessive action of its species. 
There is but one genus or generic principle proper to this or- 
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der, and from it, all the subordinate agents or species are de- 
rived. : . 
GENUS NITROGENE. : .* 


Or the Principle of Darkness. te 


This etherial fluid occupies the space from the interior cen- 
tral ray to the exterior of the violet ray and its confines. This 
gente vonsists of four species, that are distinguished by the 

ollowing properties, or qualities, viz. ae 

Species 1. Darkness. Primitive Etherial Darkness. 'This 
species occupies the outer confine of the violet ray, in its pri- 
mary firmamental principle, uncombined, and constituting 
the maximum of darkness; it is therefore a material sub- 
stance. In combinations with different proportions and in- 
tensities of oxigene or the principle of light, their unionis ~~ 
oth of various oxides of darkness, distinguished as fol- 
ows: 

_ Sp. 2. Fricoric, or the principle of Cold; occupying the 
violet ray, in which has been found, the polarizing or magne- 
tizing property of the solar beam; and in which also it is pre- 
sumed the maximum of cold exists. Combinations of the two 
generic principles in different proportions, produce two oxides 
of darkness, namely a peroside or indigo coloured oxide, and 

- a protoxide or blue oxide of darkness.* And combinations of 
the species, produce still further, 
‘Sp. 3. Nrrro-Fricoric, or the Solar Deoxdizing Rays, 
namely, violet, indigo and blue; and these should be termed 
the frigorific rays. | 

Sp. 4. Maenerism, or the Principle of Polarity; whether 
this principle is the effect of a single or compound ray, has 
yet to be determined. (See Species 1.) I consider this _prin- 
ciple to constitute what is termed negative electricity. ‘These 
species Of NITROGENE are qualified to absorb light, and to 
stifle heat, in the proportions assigned them in the table; and 
further, by their antagonist action to the species of the first 
order, cause the secondary motions of all bodies termed their —_- 
re-action or resistance, and which are evidenced in the centri-p ¢ a L 


* In Henry’s Chemistry by Professor Harz, vol. 1, p. 204, it is admitted, 
that certain facts in chemistry cannot be explained, except on the supposition 
that nitrogen is an oxide. 
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forces of all the bodies in the universe. ‘The species of 
this genus, singly or combined and variously modified, have 
been ascertained to beamong the agents for producing in a 
subordinate or secondary degree, the vital principle of nature. 
And their chemical effects are in most instances in an order 
directly reverse to those of the species of the first order. 
Hence, darkness, cold, moisture, re-action, gravitation, mag- 
netism. or polarity, contraction, congelation, cohesion, &c. are 
the properties and qualities of this genus and its species. 


CLASS II. 
Ponderable Aerial Fluids or Gases. 


This class consists of those gaseous products, that were 
evolved or liberated, during the subsequent processes of the 
Creation; that is, after the separation of the etherial matters 
of the firmament from the more ponderable or material. 
They are hence qess elastic, and less active, do not possess 
the same degree of subtility, tenuity, velocity and extreme 
penetrability, which pre-eminently characterize the species of 
the first class; add to which, these gases differ from the radi- 
ant, imponderable etherial fluids of the firmament, which are 
of too subtle a nature to be submitted to the usual mode of 
examination; ‘they cannot be confined in any of the vessels 
we possess; they cannot, therefore, be exhibited in a separate 
state,” (except when combined, as in the solar beam, which 
we have seen is-capable of decomposition.) ‘‘Wherefore, 
their existence and presence are only known and identified 
from certain phenomena, which go to establish their characters 
as acting upon our senses, or as producing changes in the 
more gross forms of matter, which are tangible and ponder- 
able, and therefore easily susceptible of accurate examina- 
tion.” ‘The fluids of this class are susceptible of this exami- 
nation, not being firmamental and imponderable, but atmos- 
pherical and ponderable. ‘They are divided into three orders, 
according to their derivations and combinations, namely, 


ORD. I. 


_ This order consists of those «rial fluids or gases, that have 
their derivation from the species of the first order of the first 
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class oxigene. ‘This order consists of but one species, 
namely, - | 

Sp. Oxiaen, or the Base of Vital Air. ‘The properties 
and qualities of this species are elasticity, vitality, universal 
tendency to infuse itself.into all bodies; supports combustion, 


is a constituent in atmospheric air; in the metallic oxides, in — 


many acids, in alkalies and some earths. It is also the aei- 


difying and oxidizing principle in nature, and the antagonist — 


agent to nitrogen. 
: ORD. Il. 


This order consists of those <erial fluids or gases that have 
their derivation from the species of the second order of the 
first class NITROGENE, the generic source of the following 
species: 

Sp. Nirrogen, or the Principle of Alkalinity, by some au- 


thors termed Alkaligen. The properties and qualities of | 


this species are, elasticity and mortality; being privative of 
life, incombustible, does not support flame, and is possessed 
of properties the reverse of the species of the first order. It 
is a constituent in atmospheric air, in ali alkalies, in some 
acids and earth. 


ORD. Ill. 


This order consists of the @rial fluids or gases, that are 
produced by combinations of one or both the foregoing spe- 
cies with other substances, and thus constitute the following 
compounds: , 

Sp. 1. Armospueric Air, | Sp. 4 Nitric Oxide, 

2. Nitrous Acid Gas, 5. Nitrous Oxide, 
3. Nitric Acid Gas, ‘ *6. Ammoniacal Gas. 

. Lastly. Combinations of the fluids of the two foregoing 
classes, in different proportions and intensities as agents, by 
their action and influence upon the ponderable matters of the 
Creation, have been, and are productive of all the classes, or- 
ders, genera, species and varieties of fluid, liquid, and solid 
bodies in the universe. ' 

In my Medical and Philosophical Essays, published in this 
city in the year 1819, it will be seen that I contended for the 
identity of light, heat, electricity and magnetism. (See those 
Essays, pp. 182. and sequel.) Just as this work was going to 
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24 
press, the London “Mechanics Magazine for August 1825,” 
was put into my hands, and I read with much satisfaction, 
pp. 246, a very ingenious and learned paper on the same sub- _ 

ject, by a writer under the signature of H. C. JENNINGS; and 
asa proof of the extraordinary fact, that two individuals, in 
distant countries, shall arrive at the same, or nearly the same 
conclusions, on the same subjects, I cannot avoid copying the 
tabular view of the analogies drawn up by that learned wri- 
ter, in which, as it regards the theory of light and the influ- 
ence of magnetism on crystallization, it will be seen, that we 
were both A in prosecuting the same ideas, and of ar- 

riving at nearly the same conclusions. 


JENNINGS’ TABULAR VIEW OF ANALOGIES, 


Light. Caloric, or Heat. Electricity. Magnetism. 

a 4 "y 

Emanates from the sun, Ditto. Probably. i cena iol of Tight ay 
bacon whee a hh a Ditto. Ditto. Ditto. 

locity. ; 

Fapttrates certain hard Ditto. Ditto, ‘Ditto. 
bodies. : 
Imponderable. Ditto. Ditto. Ditto. 

. Produced by friction. Ditto. 7. ee; Ditto. 
a. an straigttt } Ditto. Ditto. Ditto. 
Produced by percussion. Ditto. Ditto. Ditto. . 
Produced by condensa- . “Ditto: Ditto. Force can be compoun- 

tion. : ded. 
i : : Becomes fixed in a few 
An inconfinable body. Ditto. Ditto. sebetnnctel’ 2 
An agent in chemical i ‘ Chemical decomposi- 
decompotion. a: _—— tion destroys. 
Becomes fixed in a la- ' Ditto. Ditto. Perhaps latent in iron. 
tent state. ; 
‘Most intense when ac- . _ »|( Acts most pow- 
cumulated imto a fo- Ditto. |< erfully on con- Ditto. 
cus or point. | ducting points, 
Produced by decompo- : 
sition of vegetable Ditto. Ditto. 
and animal bodies. 
Combines with bodies )}* F 
in certain propor- Ditto. Ditto. Ditto. 
tions. : 
Produced by Caloric. Produces light. Ditto. Caloric destroys. 
Produced by Electricity. Ditto. Produces caloric.|Do. i.e. Electr’y destroys. 
Convertible into Caloric. 
Convertible into Mag- . : 
netism, at least the Ditto. Ditto. Ditto. . 
violet ray. 
Transmitted by nume- Conducted by| ( Pervades every known 
rous solid and fluid Ditto. some solids substance, pure iron 
bodies. | and fluids. excepted. 


Jennings’ Tabular View of Unalogies—coniauuae 


Tight. Caloric or Heat.| Electricity. Magnetism. 
: Nosubstance ronan ee 
‘ : : reflects back e 
Capable of reflection. Ditto. _ Ditto. magnetic fluid. Iron 
Capable of refraction. ; ie or ofra- absorbs it, " 
lation, 
; ; Conducted by 
Reflected by metals. Ditto. } Lalita 
Capable of polarity. Ditto. Ditto. 
ay ee eseiouee ; Ditto. Ditto. Ditto. 
? wy et 


Produces prismatic co- ; 


jours. ° 
‘ Known only by its ef- 


Produces vision. Assists vision. ; Assists part vi- fects on other bodies, 
‘ or and is unseen. 

Capable of insolation. By ice. Ditto. Ditto by pure iron only, 
Known in an active 3 . : - 

andl takeus dente. Ditto. Ditto. Ditto. ‘ 
Cause of Colours. Ditto. Ditto. Ditto. 
Cause of upright ; ; Connectedwith 

growth in plants. animal vitality], 
Acts in vacuo. Ditto. Ditto. - + Ditto. 
Produces motion. Ditto. _ Ditto. Ditto. 


Excites only one sense, ; Excites feeling ; i fay Doe sag settee aid aly 
vim the ee and sight: ted and smelt. known by its effects. 
Cause of fluidi- 


is decompos Conse , of light- Cause of attraction and 


repulsion, polarity, 
crystallization, &c. 


Cause of vision, colours,| } tion, evapora ning, vegtable 
perfumes, &c. tion, divisibi-| and animal vi- 
. lity of matter,| tality, &c. 
&e. 


“1 do not pretend,” says the author, “to have given all the 
analogies of light, &c.; but here are quite enough to warrant 
the idea of identity; and I do not think it impossible to prove, 
that all the phenomena of nature are absolutely governed and 


directed by light acting imits various capacity of heat, elec- - 


tricity and magnetism.” The foregoing sentiments are cer- 
tainly very similar to those that I have long since advanced, 
and which have been delivered in my lectures in 1821, and 
which are now more fully illustrated in the present work. 


Reasons assigned for the adoption of the present Theory, 


From the slow and gradual developement of the various 


phenomena, connected with the processes of electro-medical © 
3 A, 
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practice for*many years; and by comparisons drawn from 
the like phenomena in the atmosphere and on the earth, ob- 
viously the effect of this etherial agent, and impelled by the 
growing importance of this science, from a conviction of its 
uture influence as the basis of all the subordinate branches of 
Natural Philosophy, of Chemistry, and of Medicine; | have 
continued to pursue the chain of investigations called for by 
these phenomena, and having satisfactorily traced them to 
their sources, the fluids which I have distinguished as the two 
great primary agents of nature, | conceived the propriety of 
attempting to rescue these agents, the first, from the impro- 
per term attached to it, as derived from a simple lump of bi- 


- tumen, (electrum, the Greek term for amber) whence this 


sublime fluid received the name of the electric fluid. And 
the last, from the oblivion to which it had been consigned, by 
the common consent of previous writers, with the exception 
of Professor O’GaLiaGHeER, and to whose splendid talents, 
deep research, and profound reasoning, | acknowledge myself 
to be greatly indebted, for the conviction and consequent es- 
tablishment of my belief in the truth of the materiality and 
powerful agency of the etherial matters of darkness and cold. 

To the first agent, which has been traced to the electric 
fluid, 1 have long since applied the’ term Ox1GENE as expres- 
sive of its vital influence, being the generic source of oxygen, 
or the base of vital air; and because it is a constituent of solar 
light, and predominant in the oxidizing rays. . With regard 
to the etherial principle of darkness, as constituting the anta- 
gonist agent to the preceding, I have applied the term nrrro- 
GENE, the generic source of nitrogen. ‘The reasons for the 


- adoption of this term will develope themselves in the progress 


of these sections. 

It is seen, that I have transferred the etherial fire, or elec- 
tric fluid, from the scale it formerly occupied in the elassifi- 
cation of imponderable bodies, to the highest place assigned 
to these substances; and that I have assumed for it a new 
name in their nomenclature, and to insure the acceptance of 
these changes with the liberal and’ scientific, I will advert to 
some of the leading phenomena, in nature and in art, in which 
the influence of this primary agent, this “soul of the uni- 
verse,” is too conspicuous to be denied. 


Ad 
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1.. The immortal Franktin has identified it with the light- 
ning of heaven. 
2. It has been proved to exist in most, if not all the bodies 


in the universe. In the sun and stars, in the atmosphere, in 


the earth and in the sea. 

3. It has been proved to be the cause of motion, attraction 
and repulsion. . 

4. It is productive of most, if not all the awfully grand and 
sublime phenomena of nature,’in the atmosphere and in the 
earth; theslightning and thunder, the aurora boreals and 
australis, aid other corruscations of light in the firmament. 
On earth it is the vivifying influence of all organized bodies; 
and in its boWels, is frequently, if not invariably, the primary 
eause of volcanic eruptions, pseudo-volcanic explosions and 
earthquakes. ' 

If any individual can, with propriety, select a physical 
agent in nature, capable of exerting so powerful and so uni- 
versal-an influence on all the bodies of the universe, as it has 
been clearly demonstrated, that this primary agent does, I 
shall relinquish the high claims which I have urged for it, 
and be thereafter content to let it remain in the umerited ob- 
scurity to which the pracrabty of authors appear hitherto to 
have consigned it. ut, as | am well convinced, that it is 
altogether impossible to deprive it of the rank to which I have 
elevated it in the scale of science, without doing violence to 
truth, | shall proceed with the remaining subjects, satisfied 
with the general acceptance, the foregoing reasons will find 
with the liberal advocates of science. 


+ AL ; 
On the Prismatic Colours of Solar Laght. 


Light is not decomposed until it enters into our atmos- 
phere; where, entering into, or passing through a heteroge- 
nous mass of fluids, it becomes as it were decomposed, and 
capable of exhibiting its prismatic colours, whose influences 
are exerted in the lower strata of our atmosphere, and on the 
earth’s surface, in the manner which |. have attempted to ex- 
plain by Diagram No. 3. Attempts to decompose light in 
the higher regions of the air, have proved, that at an eleva- 
tion of 14 miles, the prismatic colours were feintly per- 
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ceptible; and from the very nature of this fluid, Lam convin- 
ced, that in still higher elevations, it could not be at all de- 
composed, but would exhibit its primitive colour, that of a 
pure silvery white. Experiments of this. kind, however, 
should not be made on mountains, or other elevations influ- 
enced by the reflecting and refracting rays of light—but in 


_the open p< si in balloons. : 


Sir Isaac Newron succeeded in decomposing the solar 
into seven prismatic rays ‘in the order noticed in the dia- 
gram No.1. By referring to “Proposition 3d, page 9,” that 
“material effects must arise from material causes,” it is evi- 
dent, that these colours are derived from some positive quality 
or cause, acting with or against the. primitive li@ht; and this 


may be considered as arising from the action and influence of 


the antagonist agent upon that portion of solar light, which 
is formed by the union of oxicene and caloric, hence termed 
oxicaloric; and by which influence the etherial matters of 
darkness are in some way blended with those of light; which 
combinations result in various oxides, already particularized 
in the scheme for this classification. 

That each distinct colour possesses distinct and opposing 
qualities, as far as chemists have advanced in their experi- 
ments, has been satisfactorily proved; and are universally ad- 
mitted to be facts, as clearly established as any of the philoso- 
phieal facts have been; and this warrants the conclusion, that 
each distinct colour possesses distinct properties, and must 
consequently be composed of as many distinct proportions of 
darkness and light, or heat and ight, as there are colours re- 


_ presented on the spectrum. 


The primary colours of light appear to mark the absorption 
of caloric in proportion to their refrangibility. Such has been 


the conclusion of the celebrated Dr. Herscuexy, and va- ~ 


rious other scientific experimenters, who have established the 
fact, that the prismatic rays possess different temperatures, 
and have different capacities for absorbing heat. Bron nu- 
merous experiments made on the prismatic rays; it has been 
proved, that “the red ray being the least refrangible, indicat- 
ed. to a very sensible thermometer the greatest degree of heat; 
next in the green ray, and so on in a diminishing progression 
to the violet ray, which has the greatest refrangibility,” and 


*-. 
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29 
in this.ray the thermometer is scarce affected.’ But, while 
the red ray indicates the greatest degree of heat, it is far from 
evidencing much illuminating power, the central, or yellow 
and green rays, illuminating objects more perfectly. 

It has consequently been decided, that the maximum of 
heat is confined to the red ray, and just without its confines; 
and ‘the maximum of hight, or of illumination, lies in the 
brightest yellow or palest green. But beyond the confines of 
the spectrum on the one side, that is a little beyond the violet 
ray, where the thermometer is not affected, it is remarkable 
that in this place there are also invisible rays of a different 
kind, which exert all the chemical effects of the rays of light; 
and with even greater energy, by deoxidizing bodies more 
speedily than the red or any intermediate colour. From 
these circumstances, it has been proved, that the solar beam 
consists of rays of three distinct qualities. Of those that ex- 
cite heat, and promote oxidation, hence termed calorific rays;* 
of illumimating rays, exciting and promoting vison, hence 
termed illuminating rays; and of deoxidizing or hydrogenat- 
ing rays, by some termed colorific rays. ‘A striking illustra- 
tion of the different power of the various kinds of rays, is 
furnished by their effect on phosphorous. In the rays beyond 
the red extremity, phosphorous is heated, smokes, and emits 
white fumes; but these are presently suppressed on exposing 
it to the deoxidizing rays, which lie beyond the violet extre- 
mity.” (See Henry, vol. 1. p. 109, where several experi- 
ments with chlorine have been made by Sir H. Davy, with 
these rays perfectly agreeing with the above.) (THomson, 
Accum, Henry, Branpe, &c. Chemistry.) 

By attending to the seven prismatic colours as laid down 
in the diagram, they are found to distinguish very clearly the. 
presence and influence of the two primary agerits of nature, 
OXIGENE and NITROGENE; and by a critical analysis of the 
preceding remarks, extracted from the works of the most 
eminent practical chemists, we may be enabled to detect and 
thence to explain the actual qualities of darkness, cold, light, 
(or electricity,) heat, vision, colours and magnetism, as seven 
properties of the seven rays of solar light. ? 


* See Species of Darkness, p. 21. I would add, frigorific rays exciting 
cold. : 
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‘XI. es 
Of the properties and qualities of the Prismatic Rays. 


On tracing the rays, in Diagram Ist, from the green, which 

is the central ray, onwards to the red, we discover in this di- 
vision the maximum of light and heat. On reversing the or- 
der, and now tracing’the rays from the green onwards to the 
violet ray, and beyond its confines, the heating power is so 
much absorbed or diminished, as not to affect the thermome- 
ter. According to the rules of genuine philosophy, these 
phenomena can be accounted for upon no other principle; 
than that of admitting the action and influence of an oppo- 
site power, to that of light and heat existing in the solar 
beam. For, it will be unphilosophic to say, that the princi- 
ple of light and heat in the solar beam, produces contrary 
effects, (See Axiom 7, p. 8,) as it has been proved, that “light 
and heat are qualities of the same substance.” 

_ By admitting into the solar beam the etherial principle of 
darkness, as the antagonist agent to light, we are then ena- 
bled at once to account for both the cause and effect of these 
phenomena; and ‘shall at the same time perceive the supreme 
wisdom of the CREATOR, in thus establishing checks upon 
these. primary agents, by whose antagonist actions the revo- 
lutions of days and nights and seasons are governed. It is 
hence obvious, that by the absorbing quality of NITROGENE 
and its species, the excess of light and heat are progressivel 
diminished from the red ray to the violet, i. e. the Pema 
rays, where I have fixed the maximum of cold. On the other 
hand, by the expansive and repulsive property of caloric, the 
degree of cold is also progressively graduated and modified 


from the violet ray to the red, i. e. the calorific rays, in which 


chemists have placed the maximum of heat. In the green or 
central ray, which has been determined to be the maximum of 
hght, oxicENE, or the primitive uncombined electric light, 
sits enthroned as the umpire, between the antagonist influen- 
ces of heat and cold. 

To draw, therefore, a fair and rational conclusion from’ the 
foregoing well established phenomena, it will result, that the 
rays are actually coloured by various proportions of the black 
matters of NITROGENE, or the principle of darkness, as laid 
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down in the tabular arrangement, or graduated scale of sup~ 
posed combinations, (page 19:) and that they hence possess 
the following distinct and specific qualities: ih ane 

1. From the outer confine of the central or green ray in the 
spectrum, to that of the red ray, the principles of Ligur and 
HEAT are concentrated by the combination of a given propor- 
tion of OXIGENE to another given proportion of caloric, and 
thus constituting oxides of light, oxidizing bodies submitted 
to these rays, particularly the red, in which the maxunum of 
heat is found. * 

2. From the opposite outer confine of the green, to that of © 
the violet ray and its confines, the principles of DARKNESS 
and COLD are concentrated by the combination of a given 
proportion of oxiGENE to another given proportion of niTRO- 
GEN, and thus constituting oxides of darkness, possessing the 
property of deoxidizing or hydrogenating the oxides of the 
former rays. ri 

Chemists have determined, that oxygen, or the life excit 
ing portion of the atmosphere, is an oxide of some body, ren- . 
dered fluid or gaseous by a large proportion of caloric, and 
this body they say is hight. Further, it has been acknow- 
ledged, that it has never yet been obtained in a complete state 
of separation; that ‘in the most simple form under which we 
can procure it, it is combined with caloric, and probably with 
hight and electricity, constituting oxygen gas.” (Henry.) I 
am therefore warranted in considering each distinct ray as a 
distinct oxide, either of darkness or of light, whence | have 
concluded, that : 

3. Combinations of the red, orange and yellow rays, with 
a proportion of the green or central ray, are the solar oxidiz- 
ing rays; and being composed of oxicENeE and caloric, | have 
thence, termed these rays oxicaloric, in which hight, or posi- 
tive uncombined electricity and heat resides. 

4. Combinations of the violet, indigo and blue rays, with 
a proportion of the green or central ray, | have termed nitro- 


Jrgoric, as they are compounds of NITROGEN and OXIGEN; 


in which division the principles of darkness, cold and magne- 
tism, or negative electricity, resides. 

5. Combinations of the indigo and blue rays, with a pro- 
portion of the green, produce mitrogen, a constituent in at- 
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mospheric air, and, doubtless also in all solid bodies, in some 
liquids, and in many fluids yet to be ascertained. I consider 
it to be present in all opaque minerals. 

In the foregoing arrangement, we can clearly conceive the 
material agents or causes of all the phenomena of nature, 
without referring them to ideal or imaginary powers; or of 
carelessly determining them to be nothing positive or mate- 
rial. The whole combined causes of these phenomena, may 
be found, in some measure, united, and accompanying each 
- other in the fluids, emanating from the firmament to the sun, 
and again from the sun to all the bodies in his system, as so 
many checks one against the other. The first generating 
heat and oxidizing bodies; the other, generating cold and de- 
oxidizing the oxides of the first. Nay further, we discover in 
the violet ray the property of magnetism in the polarising in- 
fluence of nitro frigoric; while on the other hand, we disco- 
ver in the red ray the property of depolarising the magnetism 
of the former by the influence of the heat of owicaloric, the 
. antagonist power of nitro frigoric; and in the green ray we 
discern, the etherial light or positive uncombined electricity. 
These facts have been well established by the experiments, 
first of Professor Morricuini of Rome, and subsequently by 
Dr. Brewster, M. Araco, M. Bror and others; and mag- 
nets are now artificially prepared, by means of a condensing 
lens with the violet ray of the prism thrown upon them, 
whose polarity has been pronounced equal to those prepared 
by the magnet or loadstone. The’ Mareuis Rivotsi has 
also repeated the same experiment with success, having pow- 
erfully magnetized two needles, the one in thirty, and the 
other in forty-six minutes. Dr. Franx.in, by his electrical 
battery, gave polarity to needles, and reversed it at his plea- 
sure. It has been also proved, that metals, particularly ion 
and steel, and according to the Aspe Havy, several other 
minerals, possess magnetic properties. The two former, 
’ when struck with lightning, have been found to have a pow- 
erful magnetic attraction for some time thereafter. There is 
also, in all, probability, certain properties or qualities in each 
of the rays, that act as agents upon the animal economy, in- 
fluencing and exciting externally the senses of touch, taste, 
smell, vision, hearing and motion, which is the primary prin- 


ciple of all the senses. Internally, of memory, imagination, 
conscience, the passions and emotions of the mind and rea- 
son. I confess that I.am_ not qualified for the task of defin- 
ing, in any positive terms, the precise action of these rays 
upon our senses. | can only. reason on them from analogy; 
and hence, as the central or green ray has been designated as 
the maximum of light, | have considered that ray as the agent 
of vision, as marked dn the first figure of the diagram. 

A predominant influence of the dark rays, may probably 
produce magnetic excitement in the animal fibres; while that 
of the light rays may produce an electrical excitement. The 
former of which conditions may be considered as equivalent 
to the systems being negatively electrified; and the latter to 
that of its being posttwely electrified; and these states tend to 
excite the various senses, .both internal and external. May 
not this, in some measure, serve to account for those extraor- 
dinary dispositions in some constitutions; and to which they 
are not commonly, but casually subject; particularly the dis- 
positions to melancholy, grief, dejection, &c.? And may not 
those nervous affections, the maladies imaginaires of the 
French writers, owe their origin to the influence of one or 
other of these agents® ‘These questiofis, it is.confidently be- 
lieved, are neither improbable nor unphilésophic; but are con- 
sistent with the theory of the nerves, advanced by those 
learned and indefatigable anatomists and_ physiologists, 
Curves Be t, jun. and M. Macenpie. 

The limits assigned to these sketches, will not admit of an 
enlarged view of this subject, such as has been taken of it in 
my Elements of Electricity. ‘The hint is given, however, in 
this place, with the view of exciting further inquiry on this 
important suggestion. 
| ° RHE 
Remarks on tlie’ Prismatic Colours of Light. 


Numerous experiments with oxicEne, or the etherial elec- 
tric light, have resulted in its being found a_ perfectly pure 
brilliant fluid, possessing, as_far as expetiments have been 
carried, all the essential propléfties of light, as defined by phi- 
losophers; who have, however, had no reference to this sub- 
lime fluid in their remarks. “I think,”* says Dr. FRrank- 
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LIN, in his Letters on Philosophical Subjeets, edition 1769, 
p. 265, ‘the electric fluid is always the, same; yet I find, 
that weaker and stronger sparks differ in apparent colour, 


. some white, blue, purple, red; the strongest white, the weak- 


est red.” These appearances I have witnessed ten thousand 
times, or more, and can account for the appearance of these 
colours, from the existing states of the air, through which the 
sparks pass; and have actually ascertamed, that the electric 
fluid, when pure, is of the colour of ‘the planet Venus, when 
at. her greatest elongation; and that the colours abovemen- 
tioned depend upon the medium through which the sparks 
have to pass, as also upon the qualities of the conducting bo- 
dies by which they are transmitted. 

On comparing the experiments made by De Grorruus on 
the colour of the electric spark, when transmitted through 
different gases; with my own observations with different me- 
tallic conductors, and. atmospheres of different densities, it 
will be proved, that the electric light is highly brilliant, and 
without colour. 


De Grotthus’ Experiments. My own Observations. 
1. In atmospheric Air of double ° é 
’ density, brilliant, but fot co- 1. Dry Air. Same. 
loured. . ee 

2. In Hydrogen gas—purple. 2. Gold—bluish white, pale purple. 
3. In Phosphuretted hydrogen—red. - 3. § A moist atmosphere gives always 
4. In Ammonia—red. _. .» 4.2 ared or orange coloured spark. 
” eSoes - ywanderienigebenete aes ; Copper with rough edges gives 
6. In Oxygen gas—violet. 6.2 a violet colour in the dark. | 

7- In Aqueous vapour—orange. 7. Ditto. : 

5 1 ag oe aia ane 8. Ditto, so also the skin. 
-9. In vapour of alcohol—ditto. 9. Fresentey 9.2 brass Knob. 


10. [ron and steel, silver white. 


It is no improper idea to suppose,. thar the acid and alka- ° 
line principles, in the rays, as marked in the diagram No. 1, 
influence the colours, the alkaline turning the blue to green, 
and the acid changing them to red, &c. ; 

. Itis thus proved, that the golour of the electric fluid in a 
pure and dry air, is a perfect planished silver-white. Caloric, 
as seen in the solar beam, is a gold or fiery red. Combina- 


tions of these colours, in different proportions and intensities, 


result in a yellow coloured peroxide, and an orange-coloured 
protoxide of light. _But it requires the agency of some other 
body to supply the remaining colours of the spectrum. The 
etherial matter of darkness, NITROGENE, in all probability a 
perfectly black or carbonous oxide, in combination witli differ- 
ent proportions and intensities of light, will yield, first, a wo- 
let coloured oxide; secondly, an indigo coloured; and thirdly, 
a blue coloured oxide of darkness. OxtcEnr, which occupies 
*the central ray, in itself perfectly white and transparent, is 
tinged, as it were, by the yellow oxide on one side, and the 
_ blue oxide on its opposite; hence, froin the admixture of these 
shades, it assums a green colour, and thus all the colours of 
the spectrum are conipleted. No person acquainted with the 
mixture of colours, will hesitate a moment in admitting this to 
be a fact, resulting invariably from an admixture of colours in 
the order above mentioned. 


i 


XIV.. 
Remarks on the Principle of Heat. 


I have nothing new to add to this principle, except that of 
having classed it.among the imponderable bodies as a species 
of OXiGENE, for the reasons assigned. (Paragraph 6, p. 13.) 
As the principle of heat in the solar beam, caloric is consider- 
ed as occupying the red ray entire, as also the invisible rays 
beyond its confines—and that it enters into combination with 
the principle. of light in the orange and yellow rays.” The 
principle of heat is considered latent and passive in the solar 
rays, until it approaches towards the lower stratum of our 
atmosphere, where its action is excited by the heterogenous 
mass of. matters emanating from the earth. Its influence is 
not felt in very high elevations. Aronauts describe the cold 
to be intolerable at an elevation of 2600 toises, French, or 
15,816 feet. The active principle of heat is therefore con- 
fined to the lower stratum of our atmosphere, and in the 
earth. By the term caloric, is meant that principle or quality 
in the agent for producing heat. It is therefore the cause of 
heat, in whatever way it may be excited, whether by means 
of actual fire, by attrition, or the rubbing two dry pieces of 
wood together, or by the combination of fluid, liquid or solid 
substances, whose union, are productive of heat,.such as mix- 


> 
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ing water with sulphuric acid, &c. In the same way, the 
terrh electricity has been applied to that fluid, which is elicit- 
ed by various processes, such as friction, metallic fermenta- 


* 


tion, &e. ’ : awh 
“Caloric, so far as its chemical agencies are concerned, 
may be chiefly considered under two views—as an antaon- 
ist to the cohesive attraction of bodies—and as concurring 
with, and increasing elasticity. By removing the particles of 
any solid to a greater distance from each other, their cohe-* 
sive attraction is diminished; and one of the principal impe- 
diments. to their union with other bédies is overcome. On 
the other hand, caloric may be infused int® bodies in such 
quantity, as not only toovercome cohesion, but to place their 
particles beyond the sphere of chemical affinity. Thus, in 
the class of substances called gases, the ponderable ingre- 
dient, whether solid or liquid, is dissolved in so much calo- 
ric, that in mechanical properties the gases agree with the 
air of our atmosphere, especially in being permanently elas- 
tic. Different bodies of this class do not, in general, unite 
by simple mixture: But if, of two gases, we employ either 
one or both in a state of great condensation, or compress 
their particles nearer to each other by any means, the gravi- 
tating matter of both unites and forms a new compound. 
Thas, hydrogen and oxygen gases remain together in a state 
of mixture for any length of time, without combining; but if 
a Tored their particles into a state of contiguity, by sudden 
and violent mechanical pressure, they unite and compose wa- 
ter.” (Henry.) | 
_ From the foregoing definition of the chemical and mechan- 
ical properties of caloric, it is proved to be the agent of ez- 
pansion and repulsion; whence it is but reasonable to sup- 


pose, that nature is supplied with an antagonist agent quali- 


fied to counteract the influence and effects of this agent; and 
as the principle of cold is most*certainly opposed to that of 
heat, | have assumed that principle as the antagonist to calo- 
ric, and have accepted the term frigoric, as applied to it by 
Dr. Wittiam Wuirrince of Rhode-Island. 

The expansive property of caloric is, different in different 
bodies; that is, it is exerted or extended in proportion to the 
opposing agent; but these peculiarities belong to its chemical 
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action on bodies; and hence, are to be seen at large in alt 
elementary works on chemistry. Like electricity, an im- 
portant property of free caloric, the knowledge of which has 
been acquired by means of the thermometer, is its tendency 
to'an equilibrium, and this appears to be an established pro- 
perty among all the agents of nature. © Those effects of calo- 
ric, in the production of which it loses its distinguishing pro- 


_ perties, may be classed under two general heads. 


1. All bodies, in passing froma denser to,a rarer state, ab- 
sorb caloric. ‘Thus solids, during liquefaction, imbibe a 
quantity of caloric, which ceases to be apparent to our sen- 
ses, or to the thermometer; or, as it has been termed, becomes 
latent. Ina similar manner, solids and liquids, durmg their 
conversion into vapours, or gases, render latent a quantity of 


caloric, which is essential to the elasticity of the new pro-_ 


duct. In common language, says Dr. Henry, cold is, in 
such cases, said to be produced; but by the production of 
cold, we are to understand in philosophical language, nothing 
more than the passage of caloric from a free to a latent form. 

This may be termed the language of Philosophy, and has 
indeed every appearance of correctness, until we enter more 
fully into the properties of each agent respectively. Now 
the truth is precisely this: Most philosophers seem to have 
come te the conclusion, that there is no such quality in na- 
ture as positive cold; that theeterm means nothing more than 
the absence of heat, or of the sensation of heat; or, as it has 
been expressed above, when caloric or heat ceases to be ap- 
parent to our senses, or to the thermometer, it is said to be 
latent. Now, all this is certainly very rational, applied to 
caloric as*an agent, which, it is admitted, is capable of exist- 


_ ing in either its latent or active state; but 1 am not disposed 


to make this concession, to the total exclusion of the idea of 
its antagonist agent frigoric. But of this, more will be said 
in the section on cold. 

2. “All bodies, by an increase of density, evolve or give 
out caloric which passes from a latent to a free state.” ~ This 


phenomenon is easily comprehended by the fact, that caloric © 


is latent in the higher regions of our atmosphere; but in those 
regions in which it is more condensed towards the lower stra- 
ta, this principle is evolved; or in other words, it passes from 
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a latent to a free or active state, by which heat becomes ap- 


parent to our senses, and is indicated by the thermometer. 


According to the experiments of M. Humpowpzt, the extreme 
heat of the air no where exceeds 140 deg. Fahrenheit, and 
this only within three feet of the ground. 

The effects of free caloric are, Ist. That it expands all bo- 
dies. 2, That it is the cause of fluidity. 3. Of Vapour. 
Besides these effects, it possesses the property of radiating or 
finding its way through space independently of other mat- 
ter, and with immeasurable velocity. In this state it has 
been called radiant heat, or radiant caloric.. It passes also, 
but more slowly through solid and liquid bodies, which-are 
then termed conductors of caloric. Radiant caloric possesses 
also those properties of light termed reflection and refraction; 
and is absorbed with different facility by different substan- 
ces, as proved by Dr. FRANKLIN’s experiment with different 
coloured cloths; by which it was found, that dark coloured 
cloths absorb more heat than cloths of light colours; and Pre- 
Sessor O’Gattacuer considers the etherial matter of dark- 
ness to be the great absorbent of heat and light. Caloric or 
heat must have its antagonist, and this antagonist | shall 
shortly prove to be that body in nature to which has been 
applied the term frigoric. . 

As early as the year 1758, Governor ELuis observed, 
that the human body was capable of generating cold; and 
Dr. CuLcen suggested many arguments to show, that living 
animals possessed a power of generating heat, independently 
of any common chemical or mechanical means, either of fir- 
mentation or friction; and also of generating cold, or of de- 
stroymg heat when the heat of the atmosphere exceeded the 

roper temperature of their bodies... (Amer. Med. Lexicon.) 
his certainly proves, that the animal economy is also pos- 
sessed of those qualities which enables it to accommodate it- 
self to the temperature of the atmosphere; and that it is, by a 
law of nature, capable of exciting either of the principles of 
heat or cold to a certain degree, but not beyond it. This 


- quality in the animal economy of generating cold, appears to 


be, from the experiments of Drs. Forpyce, Sotanper, and 
Mr. Banks, equal if not beyond the excess of heat. For 
‘Dr. SOLANDER stood in a room heated to 210 deg. for three 
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minutes, during which time the quicksilver in the thermome- 
ter sunk to 196 deg.; and Mr. Banxs remained seven mi- 
nutes in the heat of 211 deg.; in which time the quicksilver 
had sunk to 198 deg. The heat of their bodies, in these ex- 
periments, rose very little above its usual state.” oe: 

The usual heat of healthy persons is not above 97 deg. 
Fahrenheit. \n ardent fevers it rises to 112 deg. In the 


_year 1824 the heat of the weather was 116 deg. in the open 


air at my residence on the green; in the city it was much 
greater, and in some instances proved fatal to several per- 
sons. In general, however, the citizens were healthy uatil 
the rainy season set in; all which circumstances go to prove, 
that the animal economy is capable of accommodating itself 
to a heat considerably above that of its standard temperature; 
and that it possesses the property of counteracting a heat 
more than double that of its own standard. It is to be-re- 
marked, however, that these experiments relate to dry heat 
alone. ‘The following have been made with moist heat or 
vapour. . Be 

i remained for the space of 40 minutes in the pavilion of a 
vapour bath, in which the mercury rose to 120 deg. and found 
that my sensations were agreeable and pleasant, with the ex- 
ception of the first four or five minutes; during which, a 
stricture or tightness of the chest, with a sense of suffocation 
was felt. * This was produced, no doubt, at the period when 
the peculiar energy of the animal economy was engaged in 
accommodating itself to the increased temperature; but the 
moment when re-action succeeded, a most profuse perspira- 
tion, accompanied with very pleasant feelings for the remain- 
ing 35 minutes, were experienced. As a proof that the ef- 
fect of re-action was from the centre to the circumference, the 
perspiration was strongly impregnated: with the muriate of 
soda, tasting as strong as salt brine. Dr. M. Hotsroox, 
who superintends the Medicated Vapour Bath in Chalmers- 
street, assures me that he has remained in the pavilion for 20 
minutes in a heat of 140 deg. without the smallest. inconve- 
nience. ‘These facts prove, that the animal economy accom- 
modates itself with ease to an increased dry temperature, 


‘many degrees above its own standard; and that it also en- 


dures, without inconvenience,-an increased moist temperature 
of from 20 to 40 deg. above blood heat. 
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XV. 
Remarks on the Principle of Darkness. 


in our investigations of the substances of light and heat, 
.we have had the aid and assistance of naturalists and experi- 
-mentalists of all ages. But in this, with the exception of 
Dr. O’Gatracuer of Dublin, in his “First Principles of 
Nature,” we have no authority beyond the Bible, from which | 
to form any thing like a conclusion, that the substances which 
are the subjects of the present and following section, have 
ever been recognized by philosophers as parts of the works 
of Creation. On the contrary, they have been rather treated 
as negative substances; bodies that were merely ideal or ima- 
inary, and asserted to be nothing positive, though we read, 
satah, ch. xlv. v. 7, ‘I form the light and create darkness.” 

‘‘As enlighted philosophers have discovered that heat and 
light are two qualities of the same substance, so we are now 
authorised to think that cold and darkness are also qualities of 
the same substance, of a nature opposite to that-of the sun 
and stars.. For, as cold is a quality inimical to and destruc- 
tive of heat, a quality both positive and powerful, so certainly, 
it must have some real positive substante to support it.”* As 
it would by far exceed the hmits assigned to this work, to 
give a detailed account of the views and arguments of -this 
learned author on this important subject, | must refer the 
reader to his invaluable volumes, and content myself with 
giving an abridged sketch of his reasonings and conclusions, 
which are to the following purpose: 

In the course of these arguments it has been, in some de- 
eree, proved from reason and analogy, that cold and darkness 
must have their material substances—that they are real and 
positive qualities—and to suppose a quality without a sup- 
porting substance, is a contradiction in idea, because the in- 
stant a quality is mentioned, the mind turns on itself and en- 
quires, what it is a quality of; which operation of the mind is, 
either an innate principle of reason, or a judgment founded on 
common experience; either of which motives is an authority 
for the justness and propriety of the question, and a proof of 


* O’Gallagher’s First Principles, vol. 2, p. 131. 


the axiom it supposes; to wit, that all qualities have their sup- 
porting substances. ‘This question can only be answered in 
the affirmative reply; for it is impossible to conceive how 
something, which must necessarily be supported by and de- 
pend upon somethiiig, can subsist on, and be supported by 
nothing. Cold, therefore, and darkness, must be supported — 


by some kind of substance or substances. Every agent in. 
nature, capable of affecting bodies, causing sensations, and 
producing sensible, material effects, as we. have heretofore | 
observed, (Proposition 3, p. 9,) must be material. , 
— is, Unquestionably, an opaque or black substance, - 
ng the peed of absorbing and stifling light; and this 
absorbent of light must exist in air, earth and water; in short, 
in all bodies, the lummous excepted; and this, because the 
principle of light has overcome or predominates over the prin- 
ciple of darkness. ‘That there should be a quality or colour, 
without a supporting substance, is not only unphilosophical, 
but even ridiculous to imagine; but to suppose and to assert, 
(as the advocates of the doctrine, that “cold is nothing posi- 
tive,” do) that an imaginary quality should devour or con- 
sume matter, is the quintessence of absurdity. On the con- 
trary, that matter should envelope, absorb, and consume mat- 
ter, is as natural, as that matter should. beget or produce mat- 
ter, both are evident from the transformation of bodies, and 
consonant to the works of nature. For, generations con- 
stantly arise from corruptions, and the birth of one thing from 
the dissolution of another, as we see in the seed and its pro- 
duce, the tallow and its light, and other similar transforma- 
tions. Fire causes the evaporation of water, and drought 


absorbs moisture; but it is not the qualities hot and dry which _ 


absorb the qualities wet and moist; but the substance, hot or 
dry, that envelopes and absorbs the body wet or moist, for it 
is body or substance, and not quality, that has dimensions or 
capacity to incorporate. So also it is a black substance or 
matter which absorbs light, and not a simplequality or co- 
lour, which, without a supporting substance, can have no 
capacity to envelope it. bis 
The opaque matter or substance of darkness, separated 
from light at the Creation, is, nevertheless, an ingredient in 
the etherial fluids of the firmament, where, according -to its 
6 ‘ 
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agency and propensities it is co-existent with light, with 
which it mixes in the same way that its species nitrogen 
mixes with oxygen, to constitute atmospheric air. In short, 
all the radiant impondetable and etherial fluids of the firma- 
ment, and which constitute the ether of thie ancients, the ethe- 
rial medium of Sir Isaac Newton, the Evastic species of 
Sir Roperr Bove, and the elementary fire of BorrHaave, 
are infused into the sun by their centrifugal forces, in which 
orb they become. assimilated to his nature, and are elaborated 
into solar light and heat, (i. e. latent heat) to be again trans- 


_ mitted by the centrifugal force of the sun to all the bodies in 


his system. And that these etherial fluids are the supporting 
substance of the ‘flame or compacted light of the sun and 
stars,” and are the colouring principle of his rays, accompa- 
nying them in their passage to all the bodies within his sys- 
tem, has, I conceive, been made clearly to appear from the 
arguments and deductions from them, and upon principles 
Jaid down in the axioms and rules in the preceding sections, 
and illustrated by Diagram No. 1. ‘It appears, from the 
very accurate observations of Saussure, (Journal de Phy- 
sigue, March, 1777, &c.) that the colour of the sky acquires 
a deeper shade in — as it is viewed from a more’ ele- 
vated situation. Consequently, at a certain height, the blue 
will disappear altogether, and the sky appear black; that is 
to say, it will reflect no light at all.” (Accum.) This para- 
graph unquestionably: proves the absorbing and colouring 
qualities of NITROGENE, or the etherial firmamental principle 
of darkness, as far as the actual observations of scientific na- 
turalists have as yet been able to prove facts connected with 


_ the imponderable fluids of the Creation; and should be hence 


admitted in support of the principles contended for in this es- 
say, or at least until they can be disproved. 


) XVI. 
Of Frigoric, or the principle of Cold. 
“Cold,” say the philosophers, “‘is nothing positive, but is 
.to be considered rather as the effect of the absence of heat, 
produced by the abstraction or condensation of atmospherical 
air.” Whatever is the cause of such abstraction or condensa- 
tion of air, must of course be the effect of a power that is op- 


posed to and coercive of heat. Ice has been offered as an 
example of deficient or latent heat. Suucksure has observed, 
that whatever may be the height of the barometer, or the ele- 
vation above the sea, of the place where the experiment is 
made, the thermometer, when imniersed in liquifying ice or 
snow, always settles at 32 deg. of Fahrenheit. It has hence 

been determined, that the temperature of snow, or of thawing 
ice, is uniformly the same at all times, and in all places. 

As caloric is the cause of the liquefaction of ice, it is ob- 
vious, that a given quantity of that fluid must enter that sub- 
stance during its liquefaction, yet such is the property of fri- 
gorie, the principle of cold, that notwithstanding the quantity 
of caloric absorbed by ice, during its passage from a solid toa 
fluid’state, the thermometer immersed in the liquid affords 
precisely the same temperature as when immersed in pound- 
ed ice, to wit, 32 deg. Fahrenheit. Asa proof that the ‘ice 
must have imbibed caloric, during its conversion to water, it 
is justly observed, that ‘ta colder body can never be in con- 
tact with a warmer one, ‘without receiving caloric from it; the 
caloric, therefore, which has entered the ice, but is not found 
in it by the thermometer, is said to have been latent.”” (Hen- 
RY.) : ; ° : 

The following experiment will show the quantity of calo- 
ric that enters a pound of ice, and becomes latent during li- 
quefaction. Heat a pound of water to 172 deg.—add one 
pound of ice at 32 deg.—then immerse the thermometer into 
the mixture, when the ice is melted it will indicate no more 
than 32 deg., a proof that all the excess of caloric in the hot 
water has disappeared. From 172 deg. take 32 deg., the re- 
mainder 140 deg. shows the quantity of caloric that enters a 
pound of ice during its liquefaction, and is rendered latent by 
the coercive principle of frigoric. ; 

The fact established by this experiment, which may be seen 
in Henry’s Elements of Practical Chemistry, is this, that fri- 
goric, or the principle-of cold, has been proved by demonstra- 
tion, to absorb five and nearly three-fourths its quantity of ca- 
loric; and even with this excess of the principle of heat, re-. 
tains its own temperature! It appears to me, that there can be 
no fact better established in philosophy, or that can go further 
to prveo an effect of any cause, than this goes to prove the co- 
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4 is -ercive property of frigoric; and that it has the property or qua- 
+ Jity of absorbing heat in the same manner that NITROGENE or 

» _ the principle of darkness has been shown to absorb li ht. I 
Se shall hereafter show, when treating of the acids and alkalies, 


that nitrogen influences oxygen in the same way, by overcom- ’ 
Ag ~ ing the acid principle and constituting alkalme substances. 
a _ The abstraction of caloric, and the condensation of atmos- 
pherical air, the avowed causes of cold, we thus perceive, is 
the effect of an agent antagonist to heat, and by which the 
sphere of action of caloric is contracted, and its capacity for 
hie causing expansion is thus weakened; in other words, it be- 
comes latent or passive. We perceive further, that both the 
widieiiaily i cb and their species, exist in either their free or combined 
tates; that the predominance of one agent, necessarily co- 
- erces and overcomes, or subdues the other. Hence, hot wa- 
oe ter of 172 deg. is coerced by the same weight of ice at 32 
m . Beton in this experiment the principle of cold is not alter- 
ed, though it has absorbed an excess of 140 deg. of the prin- 
ciple of heat! How then, in the name of reason and com- 
mon sense, can learned men so gravely assert, and so tena- 
ciously support, such philosophical sophistry, as not only to 
deceive themselves, ut also to involve their adherents in such 
palpable errors, with regard to the materiality of the agents of 
heat and of cold? For, while they insist upon the materiality 
of one agent, and deny the existence of its antagonist, they 
are, in fact, endeavouring to prove, that a substanceless non- 
existing body, is capable of coercing their acknowledged 
agent caloric; or, in plain terms, that nothing positive has the 
power to overcome and subdue something positive! That 
_ although hot water of 172 deg. was reduced 140 deg. by the 
~ addition of an equal weight of ice, that a non-existing prin- 
: ciple in the ice, occasioned an actually existing principle in 
the hot water, to take wings and fly away to give place to 
nothing! Comment on this is unnecessary. 
» That the principle of cold, as well-as that of heat, ema- 
nates from the sun, having been previously infused into him 
by the action of the fluids of the firmament, is another princi- 
_ ple contended for in the present theory. I have already ob- 
served, (page 12, and again 32,) that the etherial fluids of the 
' firmament being infused into the sun, afforded nutriment or 
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fuel to that luminary, in which these principles of darkness _ 

« 2 = a kh. B ‘fe et a ie 
and light, heat and cold, &c. were assimilated to his nature, * 

and were elaborated into solar light in the form of a latent or | , 

lambent flame; and that these matters are without sensibl 
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heat until they enter into our atmosphere; and even then, 


cold continues to predominate until the solar beam approach- ‘ 
es near to the surface of the earth, and among the _hetero- Ka 
genous mass of fluids in the* lower stratum of the atmos- a 


phere; and here entering into a new combination, caloric or 
the principle of heat, is evolved in the same manner that it is 
evolved on the admixture of one part sulphuric acid to five | 
parts of water. The Diagram Fig. 3, will explain, eye | 
the expansive and contractive qualities and capacities of each =~ 
agent, but, at the same time, will afford a correct view of the 
-actual existence of these agents in the firmament, the atmos age sa 
phere, and the earth. _ It will be proper, however, to take no-— we 
tice, that although | have represented but a single ray decom- ; 
posed in the atmosphere, we are to-conceive the incessant — 
transmission of myriads of these rays from the sun, to the full | 
supply of our globe; notwithstanding which, they will occupy , 
the circles, and exert the influences peculiar to each of their 
principles, as described by it within the limits of the atmos- 

phere. . 


oe 


Explanation of the Diagram. 


_ In the Diagram Fig. 3, caloric or the principle of heat, is 
supposed to occupy the lower stratum of the atmosphere in 
which it exists in its greatest intensity, repragented by 1 or 1 
volume. In the orange ray itis expanded to 1-2,, and in the 
yellow ray it is still further expanded to 15% or 14 volumes. 
The maximum of light represented by the green circle, 
measures 14, volumes, equal to 13; while the violet ray oc- | 
cupies 2+ volumes. Hence, the degree of resistance that the 
principle of cold opposes to caloric, is more than double the a 
proportion of the latter. Thus, by the time that caloric a, 
reaches the outer limit of the yellow ray, itis somuchex- = 
panded as to lose its intensity; and on entering the region of 
the blue ray, it is entirely absorbed, and is then rendered la-_ ‘ 
tent, and may serve to explain the reason, why Aonauts 
find the cold so intolerable at the distance of 2600 French 
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46 
toises,* or 15,816 feet from the surface of the earth, a proof 
that caloric becomes latent at a distance little less than three 
miles, or 5272 yards from the earth’s surface. ‘The atmos- 
phere of our globe extends to an unknown height. Some 

_astronomers, in consequence of their observations on eclipses, 
assert it to extend 2642 miles, or one-third the diameter of 
the earth. Dr. Brarr observes, that at 45 miles from the 
earth’s surface, it ceases to reflect the rays of the sun’s light. 
_ If we admit the reflective portion of the atmosphere to ex- 
tend to an elevation of 60 miles above the surface of the earth, 
and suppose it to be occupied by light in the proportions of 
the decomposed ray, then the volet ray, which measures 80 
deg: on the spectrum, will occupy 15 miles, or one-fourth of 


: the atmospheric space; the indigo ray 7+ miles or 4; the blue 
ray 10 miles or 4; the green ray +; the yellow ray somewhat 


more than 1; the orange ray =; and the red ray ;,. Hence, 
the three dark rays united occupy 32} miles, upwards of one 
half the atmosphere, while the four light rays occupy only 
274 miles; and if we leave out the intermediate rays, and 
compare the proportions of the violet and red rays, we find 
the principle of cold to that of heat as 2} to 1. Again, the 
two rays marked nitrogen, will be to those representing oxy- 
gen, nearly as 1} to 1. (See Diagram 2.) 

It is not improbable, that in the changes of seasons from 
summer to winter, and on all extraordinary and unseasonable 
transitions of temperature, that the order of the rays may 
be inverted; and that hence, during cold weather, the dark 
coloured rays predoniinate near the earth, while in the hot 
weather they are repelled from it, &c. | 
_ ‘That the principle of cold is abundant, that it is even pre- 

‘dominant in the higher regions of the atmosphere, has been 
ascertained by so many experiments, that they authorize the 
conclusion, that active heat does not travel to us from the 
sun, but active cold. And that active heat is confined to the 
earth and to the lower strata of the atmosphere, is further 
proved from the circumstance, that miners and colliers assert, 


_ that the deeper they penetrate into the bowels of the earth 


the warmer they find it. “Cold, then,” says Dr. O’Gatwa- 


* See the account of Mk. Roserrson’s ascent, published in the City Ga- 
zette of Charleston, Tuesday, July 19th, 1825. 
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GHER, “does not originate in the earth, nor in the waters of a 
the sea, or of the land; its liquid and diffusive nature proves, a 


that a great quantity of the etherial and electric matter is 
blended with it, and is further proved by its conversion to ice 
when deprived of its etherial fire; and still further, from it 
great thirst for electricity when thus converted to ice. Cold 
comes from above, and is not a quality of the air: for. the air 
is composed of its basis, the elastic or electric matter, and the &: 
evaporations of the earth and water therein buoyed up.” . 
As it regards the chemical agencies of, frigoric, it is thesan- 
tagonist to the expansive property ‘of caloric; and the agent 
for effecting the cohesion and consolidation of bodies, by _ 
overcoming the elasticity of matter, and attracting their par- — 
ticles so closely, as to constitute the utmost solidity, tothe 
total seclusion of the influence of free caloric; that is, the so- 


lids thus produced, are incapable of decomposition by the — 
usual processes of nature; such, for instance, as the diamond, — 
or any of the more perfect crystals of siliceous or aluminous 
earths. Certainly, then, an agent possessed of qualities ca- 
pable of producing such material effects upon the unorganiz- e | 
ed portions of matter, and of exciting the most powerful sen- 
sations in the organized, must be material, and if material, an 
active and positive substance. 4 

The following remarks on the temperature observed at dif- 
ferent places on the earth’s surface, are made by the editor of 
the Annales de Chimie, and are extracted from the Carolina 
Journal of Medicine, Science and Agriculture, for July, 1825: 

“In no place on the earth’s surface, nor at any season, will 
a thermometer, raised two or three metres above the soil, and 
sheltered from all reverberation, attain the 37th degree of 
Reaumur, or 46 deg. Centrigrade, (114 deg. 8, min. Fahren-— 
heit.) See page 40. | 

On the open sea, the temperature of the air, whatever be 
the place or season, will never attain 25 deg. Reaumur, or 31 | i 
deg. Centrigrade, (87 deg. 8 min. Fahrenheit.)’  “ : 

he greatest degree of ‘cold ever observed on our globe z 

with a thermometer suspended in the air, is 40 deg. feasinaaia ae ~ 


wd 


or 50 deg. Centrigrade below zero, (58 deg. Fahrenheit +a 
Cart. Parry found it only 554 deg, in the Polar Sea.* The 
* Atheneum for February, 1821, vol. 8, p. 365. ye 3 
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ie temperature of the water of the ocean, in any latitude, or at 
iy) any season, never rises above 24 deg. Reawmur, or 30 deg. | 


Centrigrade, (86 deg. Fahrenheit.) The foregoing deduc- 

_ tions have been made from a general and extensive review of 

+9 the various experimental data, respecting the temperatures ob- 

| served at different places on the earth’s surface. Hie 

It may be proper to observe, that “—Reawmur’s therrhometer 

% divides the space between the freezing and boiling point of 

2 water into 80 deg., and places the zero at the freezing point. 

The Centrigrade theymometer places the zero at the freezing 

point, and divides the rarige between it and the boiling point 

into 100, But in Fahrenheit’s, the one mostly used in En- 

and and America, the range between the freezing and boil- 

points of water is divided into 180 deg.; and as the great- 

est possible degree of cold was supposed to be that produced 

by mixing snow and muriate of soda, it was made the zero; 

ce, the freezing point became 32 deg. and the boiling point 
2 deg. (Henry.) ) 


‘the wens XVII. Xa 
ng Oxyarn, or the Acidifying Principle. 


That distinguished philosopher Lavoisier, by inferences 

- drawn from analogy with those acids which had been the sub- 

jects of chemical analysis, coucluded, that oxygen was the 

general principle, or cause of acidity. Later experiments ap- 

“cd to have confirmed the foregoing conclusion, and also to 

ave induced the belief, that it was likewise the principle or 
cause of alkalinity. 

This latter conclusion is not, however, entitled to our un- 
qualified acceptance; it is in direct violation of the rules of 
genuine philosophy, which does not admit a physical agent 
to be possessed of contrary qualities. (Axiom 7, p. 8. prop. 1, 
p: 9) Besides, it has been frankly confessed, that “we 
have no knowledge of the properties of oxygen in a state of 
complete separation. In the most simple form under which 
we can procure it, it is combined with caloric, and probably 
with light and electricity, constituting oxygen gas.”’ (HENRY.) 

This acknowledgment, besides justifying the views which 
I have given of its combination with these fluids, in my dia- 
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gram and classification, afford sufficient ground for contest 
ing the opinion of its bemg the cause of alkalinity. " 


The chemical properties of this gas are as follows: Ist. 
That it is not absorbed by water, except in. minute portions. 
2d. That it is rather heavier than atmospheric air. 3d. Al ‘ 
combustible bodies burn in it with greatly increasing splen- | 
dour. 4th. During every combustion in oxygen gas, the gas “Wy 
suffers a considerable diminution. Sth. All bodies, by com- . » 
bustion in oxygen gas¥ acquire an addition to their weight; ~~ 
and the increase is in proportion to the quantity of gas ab- 
sorbed, viz. about one-third of a grain for every inch of gas. 
6th. Every substance capable of union with oxygen, affords 
by combustion either an oxide, an acid, ot an alkali. 7. Oxy- 
gen gas supports eminently animal life, which ,effect seems _ 
connected with the absorption of oxygen by the blood. ix coe 

Referring to the sixth property menticned above, it igun- e 
derstood, that when a body being burnt in oxygen gas, af- 
fords a compound which has none of those qualities that cha- 
racterize acids or. alkalies, we denominate this product an 
oxide. ron burnt in oxygen gas loses its metallic properties, 
and becomes a brittle dark coloured substance, totally desti- 
tute of lustre and of taste, ard is then termed an oxide of iron. 
Sulphur burnt in oxygen gas over water, the water acquires 
an acid or sour taste, and potassium, under the same circum- 
stances, would have yielded an alkali. Hence it is, that oxy- 
gen has been thought to be a principle of alkalinity as well as 
of acidity; and hence, philosophers have concluded also, that 
“The extensive class of combustible bodies may be subdivid- 
ed into three orders. 1st. Those which afford oxides by com- 
bination with oxygen. 2d. Those which yield acids; and 
3d. Those which give alkalies. In many instances, how- 
ever, a body is capable of passing through the intermediate 
state of an oxide, before it is converted either into an acid or 
an alkaki.” . ae 
While I have no hesitation in admitting, that oxygen is the 

general principle or cause of a¢idity, and that there are, un- 
der peculiar circumstances, reasons to believe, that acidshave 
been discovered to originate independently, (as it should ap- 


pear) of oxygen, as ia the following observation: ‘And be- % 
sides, it has been lately proved with respect to tellurium, and > 
to the new substance iodine, and has been rendered highly 
7 
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probable with respect to chlorine, that those bodies afford 
acids, not only by uniting with oxygen, but also, by combin- 
ing with hydrogen”—these circumstances cannot be consi- 
dered as impairing the chemical character of oxygen as a gen- 
eral agent or principle of acidity; for tellwrium is said by 
Kiaproti to be composed of 17 parts onygen to 83 parts 


base; and iodine, by the intervention of euchlorine, forms a 
peculiar acid with oxygen. But, to arrive at the point. 

“It is now, however, generally adfhitted, that the nitrous 
Ge is as much a distinct and peculiar compound, as any other 
af the compounds of nitrogen. ‘The proportions of its ele- 
ments have been investigated by Sir H. Davy, who finds 
that two measures of nitrogen gas, and one of oxygen, (=1 


volume of nitrogen, and 2 of oxygen,) both freed from mois- 


‘ure and mixed together in a vessel previously exhausted of 


ta air, are condensed into half their volume, and form a deep 


fa 
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orange coloured elastic fluid, which may be called nitrous 
acid gas. .To form nitrous acid, nothing more is necessary 
than to saturate water with this vapour.” (Henry.) 

By the foregoing process, two important considerations 
offer themselves to our contemplation. rst, that combina- 
tions of the two antagonist species, oxygen and nitrogen, in 
which there is an excess of oxygen, result in the formation of 
acids—and, secondly, that in combinations in which there is 
an excess of nitrogen, the acid principle is overcome, and the 
compound is an alkali. If these be proved by actual demon- 
stration to be facts by induction, | conceive that I shall fully 
establish the position which | have taken; and to prove them, 
I shall advert to the acknowledged and established results of 
the chemical analysis of those substances immediately con- 
nected with the present subject; and by these, shall further 
prove, by the néutralizing quality of these agents, that oxygen 
is the principle of acidity, but not also of alkalinity. 

ANALYSIS OF ACIDS. 
- EXAMPLES. 
1. Sulphurous aud Sulphurie Acids. 

Combinations of oxygen with sulphur, result in sulphurous 
and sulphuric acid. 


-Sulphurous acid contains 1 atom of sulphur to 1 atom of 
oxygen. | 


P ee 


Sulphuric acid contains 1 of sulphur to 3 of oxygen. 3 

_ The foregoing acids may exist, either in their native or : 

' free states, or be combined with other substances, an alkali, ‘ 
an earth, or both. Native sulphurous acid appears to_ 

mbstly common to volcanic districts. Sulphuric acid, com- ‘ 


bined with native sulphur, is found in New-York, at Clifton 

Springs in Farmington, 11 miles from Geneva. (MircHiny, _ 
Gopon, &c.) . | % 
: ; 2. Carbonic Acid. 

Oxygen and Carbon, in combination, result in carbonic 
acid. Carbonic acid contains, oxygen 71.40; carbon 28.60= “8 
to 100. (Preprys, Henry, &c.) ae vy 

This acid exists in the greatest abundance, particularly a 
volcanic countries; and it abounds also in various other pla- _ 
ces, as mines, caverns, pits and wells. In the United States 
there are many springs whose waters contain carbonic acid. 
Those of Ballston and Saratoga, in the state of New-York, 
afford it. (Creavecann, Mitcuict, Tuagcuer.) 


3. Boracic Acid. 


Oxygen united to boron, results in boracie acid. ) 

The proportion of the ingredients of this acid, has not been 
accurately ascertained. It is stated merely as an approxima- 
tion, to consist of one part by weight of boron, united with 2 
parts of oxygen. (HeEnry.) 


A. Muriatic Acid. 


According to the old theory, combinations of oxygen and 
sodium result in muriatic acid. The muriate of soda, de- 
prived of its water, consists of muriatic acid 46. soda, (com- 
posed of oxygen, 13.5; sodium, 40.5) 54=to 100. But 
by the new theory, it consists of sodium, 40.5; chlorine, 
46* 13.5 to 59.5=to 100. (THomson, Henry, Ac- 
cum, &c.) . 

5. Nitrous and Nitric Acids. 

Combinations of oxygen with nitrogen, or azote, result in 
mitrous acid gas and mitric acid. 

Nitrous acid gas, is. composed of 1 volume of nitrogen to2 ee 
volumes of oxygen. 


Nitric acid.is composed of 1 volume of nitrogen to 2} vo- © 
lumes of oxygen. , 


v 
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To form nitrous acid, we have already seen (p. 50,) that — 
nothing more is necessary to be done, than to saturate the 
gas with water. Nitric acid, as it exists in nitre, will be 
composed by weight of oxygen, 74.03; nitrogen, 25.97= 
100. (Ricurer, Puttiies, Davy, Wottaston, Tomson, 
Henry.) ~ 

The acid properties of the foregoing combinations, we 
must take notice, depend mostly upon the predominant or 
excessive proportion of oxygen. In substances therefore, in 
which its antagonist nitrogen predominates, it is both proba- 
ble and rational to suppose, that the result should be an alkali. 

he arguments and deductions in support of this supposition, 


will be found in the following section: 


AVAL oie 
Nitrogen, or the Alkdlinizing Principle. 


After separating from any quantity: of atmospherical air, 
all the oxygen wich it contains, there remains a gas, which 
was called by LavorstEeR azotic gas, a name applied to it in 
consequence of its unfitness for supporting animal life. ‘This, 
however, as being merely a negative property, has since been 
deemed an improper foundation for its nomenclature; and the 
term NITROGEN GAs has been substituted, because, one of the 
most important properties of its base is, that by union with 
oxygen it composes nitric acid. It has also been termed sep- 
tic acid, and has been suspected by some chemists, particu- 
larly Mr. Accum, as “entering into the formation of alka- 
lies; and it is considered by some as a real alcaligen or alka- 
lizing principle, in opposition’ to oxygen, which, as we have 
noticed before, is the principle of acidity.” (Vol. 1. p. 174.) 

The chemical properties of nitrogen gas are; 1. It is not 
absorbed by water, but in very minute portions. 2. It isa 
little lighter than atmospheric air. 3. It immediately extin- 
guishes a lighted candle, and all other burning substances. 
Even phosphorous, in a state of active inflammation, is in- 
stantly extinguished when immersed in nitrogen gas. 4. It 
is fatal to animals that are confined. in it. And 5. When 


_ mixed with pure oxygen gas, in the proportion of 4 parts to 1 


of the latter, it composes a mixture resembling atmospheric 
air in all its properties.” (Hrngy.) 
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53 
It has been long suspected, that nitrogen is not an element, a 
but a compound; and many attempts have been made to dis- ‘ 
cover its ingredients. Brrzevivs, reasoning theoretically, 
from deductions with other combinations, concludes, that nt- 


trogen is a compound of-oxygen, and an unknown base in the wy 
following proportions: 
Base; © '-.:- - - 4A. 32, 
Oxygen, - - - 55.68 
" 100 


This base, it must be observed, however, is purely hypo- 
thetical; and as it has never yet been exhibited in a separate we 
state, we cannot, at present, know any thing of its properties. _ 
Berze.ius has proposed for this base the name of NiTRICUM. 

It will be recollected, that I have claimed for it the term NI- _ i 
TROGENE. es ) 

The experiments of Mr. Mrers of London, to prove the 
composition of nitrogen by synthesis, seems to warrant the 
conclusion, that it is a compound of oxygen and hydrogen, with 
less oxygen than exists in water. These experiments have 
not been considered as conclusive. It is remarkable, how- 
ever, that the proportions of the elements ef ammonia, dedu- 
ced by Mr. Miers from his experiments, precisely agree with 
the hypothetical proportions assigned by Berze ius, viz. 55. 
6 oxygen, and 44.4 hydrogen per cent. weight. (THom- 
son’s Annals, 2, p. 284.) The experiments of Sir H. Da- 
vy, (Philosophical Transactions for 1810,) directed to the 
decomposition of nitrogen, on the presumption of its being an 
oxide, have not been attended with any better success. And 
it has been concluded, “that the general tenor of these in- 
quiries lends no strength to the opinion, that nitrogen is a 
compound body.” (HeEnry.) 

_ ‘The conclusion then is, that the properties and qualities of 
mitrogen, have not been as yet correctly ascertained; nor has 
chemical analysis attained to that perfection, which can ena- 
ble us correctly to determine on the ingredients of these gase- ' 
ous substances. It is from reason and analogy, aided by the | 
result of such discoveries as have been made by their imper- 
fect analysis, that we are to determine them. Referring, ¥ 3 

therefore, to the experiments, and comparing them with those : 
made with the alkahes, we may arrive at such facts as will 


ae 
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snable us to draw a fair conclusion in favour of the specific 

qualities of each individually. 
_ Although the ingredients of potash, the most potent among 
the alkahes, appears to have been correctly determined, both 
by analysis and synthesis, to be the combination of an acid 
with an alkali, to wit, oxygen and potassium;. | cannot rea- 
dily acquiesce in the general conclusion, that it therefore 
must owe its alkaline properties to oxygen. We have first 
to consider the various phenomepa that occur in the process 


_ for obtaining potash. This alkaline substance is obtained 


only by the incineration of vegetable substances; and it is 
considered as not pre-existing in these, nor until they are con- 


verted to ashes by burning; that then, and only during the 


ocess, the alkaline principle is imbibed by the mass, while 


‘it is turning to ashes in the fire. 


‘If the incineration is continued beyond a certain point, the 
ashes are deprived of much of their causticity; and instead of 
yielding potash, a milder alkali termed pearl ashes, can only 
then be obtained from them; and if the process be still conti- 
nued beyond that point, the alkaline property is totally de- 
stroyed, and the residue is nothing more than an insipid earth 
called furnace ashes. We thus perceive, that the excessive * 
incineration of these vegetables, does destroy the alkaline prin- — 


_ ciple which they were imbibing in the early part of the pro- 


cess; and it is but rational-to infer, that some quality in the 
air must be the cause of these vegetables acquiring alkali- 
nity. “as 
The quantity of nitrogen contained in atmospheric air, 
would justify the belief; and particularly, as it is itself an in- 
combustible substance, that during the combustion of oxygen, 
this incombustible gas is accumulated in proportions compe- 
tent to destroy the acid principle of oxygen, and to impart its 
alkaline principle to the ashes with which it enters into a pe- 
culiar combination. Part of the oxygen, in this process, ap- 
pears to be driven off,.or consumed by combustion; while the 
incombustible quality of the nitrogen, enables it to form a 
new compound, by combining with the product of the incine- 
ration. | 

Another circumstance demands our attention in this place; 
it is this: In the chemical analysis of bodies, it is obvious that: 
similar changes take place in them, in the same manner that 
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they are said to take place in the decomposition of potash}, 
and hence it is often difficult to detect the actual presence of 
the radiant imponderable etherial fluids, that not only enter 
into the composition -of these bodies, but which are, in truth 
the essential cause of their specific characters and properties, 
and in this instance, give alkaline properties to potash. | 

“Potash has a very strong attraction for water; this it at- 
tracts from the air in such quantity as to dissolve itself. It 
combines also very powerfully with acids, forming neutral 
saits, with the sulphuric, nitrous, muriatic, acetic, tartaric, 
carbonic and other oxygenuted bases. After these acids have 
been united to potash, they may be recovered by decomposi- 
tion of the neutral salt; but they are always found to have 
undergone some alteration of their properties. There is no 


more instructive and beautiful example of this, than is afford- | 


ed by the septic acid in combination with potash, producing 
saltpetre, (nitrate of potash,) in which, though neutralized by 
the potash, yet imparts to it qualities so noxious, that it can- 
not be safely used internally except in small doses. In the 
decomposition of saltpetre in close vessels, the septic acid is 
separated in a very new and altered form. Some action go- 


ing on betweeh it and the potash, very materially changes the - 


qualities of both, for the alkali is found, on examination, to 
be as much and as sensibly modified as the acid; their union 
and their separation work great changes in both. By this 
change, and its further alteration; by the sulphuric and mu- 
riatic acids employed in the decomposition of the saltpetre; 
and further still, by the heat of the furnace. Exposed to so 
many causes of new modification and changes, the septic acid 
on being disengaged from potash, assumes another name and 
other properties. It is less venomous and active than it ori- 
ginally was, and goes by the name of the nitrous acid. Even 
then it is the most powerful and corrosive of all the acids.” 
(Amer. Med. Lexicon.) ; 
It will be seen, that I have Men the liberty of abridging 
the foregoing original article in the Lexicon, keeping in view, 
however, the particular design of its author, which | conceive 
to be that of insisting upon the presence and influence of the 
septic acid, as he terms it, in potash and its nitrate; for this li- 
berty, | hope, I shall obtain the author’s indulgence. From 
the electro-chemical experiments of Sir H. Davy, recorded 


in the Philosophical Transactions for 1808, p. 355, it appears, 
that potash is not completely deprived of carbonic acid, by any 
process hitherto employed for its preparation. It is further 
stated, that ‘it is never quite free from water.” (Hernry.) 
Perhaps the safest and best criterions from which to ascer- 
tain these principles, and to determine on their qualities, will 
be, to introduce the substances which are the supporters of 
these qualities respectively, to wit, acids, alkalies, and neu- 
tral salts, &c. The following examples are considered appro- 
priate and sufficient to illustrate the principle. 


1. Acids. 


__ By referring to page 51, it will be seen, that combinations 
of oxygen with nitrogen, and in which the oxygen is in ex- 
cess, result in two acids, termed nitrous and nitric. 


2. Alkalies. 


1. Potash is composed of 6 parts of potassium combined 
with 1 of oxygen. | 
_ 2. Ammonia is composed of 5 parts of nitrogen combined 
with 1 of hydrogen. ‘That is, in 100 measures of ammonia, 
equal to 60 grains, Mr. Datron obtained 50.09 nitrogen, 
ané 10.65 hydrogen—gain by process 74—=to 3 of a grain. 
As ammonia is generally considered to originate from animal 
substances, and potash undoubtedly being of vegetable origin, 
and as nitrogen and hydrogen are proved to be its ingredients, 
may not these gases be also the agents or causes of imparting 
to the vegetable substances, during their incineration, their 
alkaline qualities? The proposition is a fair one, and is jus- 
tified by the facts stated in the process for obtaining potash; 
to wit, that some quality in the air, must be the cause of these 
vegetables acquiring a property during incineration, which 
did not previously exist in them; and, that potash is never 
found perfectly free from carbonic acid and water. 


3. Neutral Compounds. 


1. Atmospheric air, a perfectly neutral mixture, is com- 
posed of 31 parts nitrogen to 1 of oxygen, with minute por- 
tions of carbonic acid and aqueous vapour. Now, we know 
that oxygen is too active a principle to subserve the purposes 
_ of life in its free and uncombined state; and we further know, 
that nitrogen is, by an infinite degree, too caustic or delete- 
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rious, so as to have acquired the term of azote, as bemg priva- 
tive of life. But, when these gases are combined in the fore- 
going proportions, they constitute a compound which is nei- 
their acid nor alkaline, but a perfectly neutral fluid, which 
has been found essential to the health and life of all organiz-. 
ed bodies. Again. 

2. Nitrate of potash (saltpetre) is composed of 49.5 Pot- 
ash, to 50.5 mtric acid—to 100. In this combination pot- 
ash has been converted to a neutral salt, by an accession of 
oxygen constituting nitric acid; and this has been certainly 
effected by the surplus quantity of the acid overcoming the 
alkali, and neutralizing the compound. 

When all these circumstances are taken into consideration, 
it appears to me an undeniable evidence, that nitrogen is en- 
titled to the character of the alkalinizing principle of nature, 
and not oxygen; because, it has been clearly shown, that in 
all acids oxygen is the predominant ingredient; in the alka- 
lies, that nitrogen predominates; and inthe neutral compounds, 
oxygen and nitrogen, in certain proportions, are divested of 
their acid and alkaline qualities, both of which remain latent 
or passive in the neutral compound. 

i shall close this section with the following remark on the 
predominance of either the acid or alkaline principle in the 
atmosphere, as productive of disease. Many years attention 
to the states of the air, during the existence of epidemic dis- 
eases, has induced me to conclude, that an excess of alkali in 
the atmospheric air, is among the most active causes for the 
production of typhus diseases; among which, the fatal epide- 
mic of tropical climates, termed yellow fever, also, jail, ship, 
camp, hospital and country fevers, which are only so many 
different modifications of the annual, autumnal remittent of 
tropical countries; and depending upon the greater or léss in- 
tensity of this caustic, gaseous poison, for generating and sup- 
porting the 1nrection which gives rise to these fevers. -On 
the other hand, I consider an excess of the acid principle as 
productive of that inflammatory constitution of the air, which 
generates and supports pyrexi@s or inflammatory diseases, 
properly so called. And these-states. of the atmosphere are 
indicated by a deficient electricity, whenever the atkaline prin- 
ciple predominates, and is evidenced by a dissolved or, deli- 


quescent air, loaded with moisture and vapour; ‘or, by a plus — 
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or plentiful state of electricity, when inflammatory diseases 

revail; in which cases the air is usually dry and hot.  Last- 
y, to one or other of these causes also, we may attribute the 
existence of exanthematous or eruptive diseases, from the sim- 
ple lichen to the confluent variola. 


XIX. 
On Motion. 


There can be no motion without an impulse. That which 
gives impulse is a cause. Hence, motion is the effect of a 
cause, and not a cause itself, as Sir RicHarp PuHitvies as- 
serts. This philosopher reviving the doctrine of PLaro, who 
taught, that “fire is generated by motion, being the effect of 
the act and friction of the small particles of bodies,” has, in 
a paper published in the London Monthl y Magazine for May, 
1813, considered motion as constituting ‘the life, power and 
energy of matter;” and “that it is the active soul of the uni- 
verse.” He further denies the existence of the principle of 
gravity, of attraction and repulsion; and confidently asserts, 
that there is no such thing as the electric fluid. I have since 
seen an extract in which Professor Lesiie of Edinburgh, eb- 
serves, that ‘‘we have no reasons for believing, that there is’ 
such a thing as the electric fluid.” As.I am not in possession 
of the works of either of these learned authors, and conse- 
quently ignorant of the principles upon which they have 
founded such opinion, it would be premature if not irrelevant, 


to make any other remarks on this subject, than merely to 


observe, that whenever these gentlemen shall prove to the sa- 
tisfaction of their readers, that there is no such fluid in nature 
as Aghining, then, and not until then, shall I be persuaded as 
to the correctness of their assertions. With regard to the re- 
marks on gravity, attraction and repulsion, they are but repe- 
titions of similar objections made by the learned Dr. O’Gat- 
LAGHER inhis “System of Nature,” published in 1798, page 
11, &c. where .he uses the term pression for attraction; of 
which, more will be said under the head of electrical attrac- 
tion. 

All the properties of motion, when fully considered, result 
in the three following laws. 1st. Every moving body is 
moved by another. 2d. Every moving body communicates 


its motion to any body it meets, ‘and which it is capable of 
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moving. 3. Every moving body continues in motion, till it 
communicates that motion to another,” or is itself over- 
come by another body and reduced to a state of rest. 

The very idea of motion in bodies, implies an impelling 
agent or cause, and as observed, (vii. p. 15.) the impulse 
_ given to matter by the action of the primary agent oxt- 
GENE, is termed motion .or action; and the resistance 
which matter opposed to the impelling agent, is properly 
termed re-action. And to the action and re-action of bodies, 
through the influence of the antagonist agents, are to be at- 
tributed all the phenomena of nature. Motion, then, is a 
principle or quality of bodies, and is not itself a body. The 
expansive quality of caloric, drives or repels particles from 
each other, as from a centre to a circumference, and thus con- 
stitutes the centrifugal force of bodies; while the coercive qua- 
lity of frigoric draws or attracts particles towards each other, 
as from a circumference to a centre, and thus by its re-action, 
constitutes the centripetal force of bodies. Motion is therefore 
proved to be an effect of a cause, or the quality of an agent 
or agents, and not itself a physical cause. If we consider 
OXIGENE as the exciting principle of action, and NITROGENE 
_as the exciting principle of re-aciion, we have at once a clue 
to motion of all kinds; and as [ have already hinted, (page 
20,) it is not improbable, that when the animal economy is 
excited by due proportions of these antagonist principles, the 
equilibrium of the system is sustained, and all the passions 
and emotions of the mind, the external and internal senses, 
and all the functions, are in a capacity to perform their res- 
pective offices, and.the healthy state of the system is thus sup- 
ported; but if one principle predominates in undue excess 
above the other, it unquestionably produces a morbid action 
either ma part, or of the whole system, as may be evidenced 
by the disposition of the subjects, to the more violent and dis- 
cordant passions of the mind, morbid sensibility, morbid and 
excessive strength, &c., as in spasms, mania, &c.; and in the 
same manner that the awful and terrible phenomena of nature 
are evidenced by thunder and lightning, earthquakes and 
whirlwinds, which are evidently the effects of an excess of 
one or both these agents, in our atmosphere and earth. 


Here, also, we perceive that motion is an effect of a cause ~ 
or causes exciting it; and I am inclined to think, that these . 
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agents are the cause.of that power in the body connected with 
muscular motion, with its peciiliar properties or irritability, as 
noticed by Mr. Cuartes Bett, and which he considers to 
be superior to all the senses, in the precision which it gives to 
our perceptions—bestowing on us ideas of distance, of space, 
of form and substance; that the muscular frame, and the 


sense which we possess of the muscular frame in action, * 


gives us this power; as for example, the sense of vision in the 
eye is imperfect until aided by muscular motion; as the sense 
of touch in the hand would inform us of nothing without the 
motions of the hand; that hardness, softness, smoothness and 
angularity are properties of matter, not known to us merely 
by the sense of touch, but of that sense aided by the motion 
of the hand; and that the entire and: complete exercise of the 
sense of touch, comprehends a comparison of the exercise of 
the nerve of touch, with-the consciousness of, or the sensibi- 
lity to, the muscular motion which accompanies it.” In these 
also it must be obvious, that motion is the effect of one or 
other of the agents of action or re-action; which proves, that 
it is not itself.a physical cause..°  ~- 


XX. 
Chemical Affinities or Attractions. 


Matter has been determined by philosophers to possess cer- 
tain mechanical affections termed their attractions, of which 
they have enumerated five kinds or species. Ist. The attrac- 
tion of cohesion. 2d. Of gravitation. 3d. Of electricity. 
Ath. Of magnetism. And 5th. Of Chemical Affimty. But 
there is also a mechanical disaffection proper to matter, and 
this property is termed repulsion. It cannot but be obvious, 
that these, together with numerous other terms of science, 
may be reduced to their primitives—to wit, action and, re- 
- action, which are two qualities opposite to each other, and are 
proper to all matter. Each of these qualities will be consi- 
dered separately. 

1. The attraction of cohesion, is that quality of matter im- 
parted to it by a physical agent, possessing a power opposed 


to the expansive and repulsive powers of caloric; and these: 


powers are inherent in their respective agents by a law of na- 
ture, (Aviom iii. p. 7;) hence, the attraction of cohesion is 
- one kind of quality or effect that is communicated to matter 


= 
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in different degrees, according to their chemical constitutions, 
and is in direct opposition to the qualities of expansion and 
repulsion. Consequently, caloric, which is admitted to be 
the cause of the expansive and repulsive principle or qualities 
of matter, cannot be also the cause of the attractive and co- 
hesive qualities of matter; we must therefore seek for some 
other agent, whose powers are antagonist to those of caloric, 
and. this antagonist agent I have termed frigoric. (Synops. 
~2l. | . 
The attraction of cohesion is fully exemplified in the for- 
mation of primitive granite, which is essentially composed of 
crystals of quartz, feldspar and mica, and which crystals co- 
here by a law of attractive cohesion, without any kind of ce- 
ment. ‘The crystallization of minerals may be therefore con- 
sidered as the most striking illustration of this species of at- 
traction, when the crystallization is perfect or complete. 
The definition of this affection in matter is thus given: “It 
is considered to be that principle in nature by which the con- 
stituent particles of bodies are kept together. By this prin- 
ciple they preserve their forms, and are prevented from falling 
to pieces.” (Brarr.) It differs, however, very materially in 
different bodies; for instance, the diamond and other precious 
stones, offer examples of the most perfect character of this 
principle; while the soft sand stones are examples of its more 
imperfect character. In the former, separation of their parti- 
cles require the most intense action of caloric, artificially ap- 
plied; while in the latter, the mere touch of the finger is suffi- 
cient to separate the mass which crumbles to pieces on being 
touched. ‘This principle is exerted by bodies only when they 
are at small distances from each other; and hence the distinc- 
tion between this principle and the following, which is, in 
fact, essential to the foregoing. 


XXI. | 
2. Attraction of Gravitation. 


“By this principle, bodies that are at great distances, tend 
towards one another.” (Biair.) This quality is exempli- 
fied by the planetary system, in which “the sun gravitates on 
the planets, the planets on the sun, and on each other; these 
gravitate on their neighbouring systems, and these again on 
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more distant ones, and the balance of the universe remains in 
equilibrio in the hands of the ANCIENT OF DAYS.” 
This principle varies considerably, and ceases at a given 

point; thus: ‘The force of gravity is greatest at the earth’s 
surface, from whence it decreases upwards. It decreases up- 
wards as the square of the distance from the centre; and 
downwards, simply as the distance. It is less at the equator 
than it is at the poles, because the equatorial diameter is 34 
miles longer than the polar diameter, and because the swing 
or centrifugal force of the earth at the equator diminishes the 
gravity. he force of gravity upwards, decreases as the 
square of the distance from the centre: that is, gravity at the 
surface of the earth, which is about 4000 miles from the cen- 
tre, is four times more powerful than it would be at double 
the distance, or, 8000 miles from the centre. Gravity and 
weight may be taken in particular circumstances as synoni- 


“mous terms. . We say a piece of lead weighs a pound, or six- 


teen ounces; but if by any means it could be carried 4000 
miles above the surface of the earth, it would weigh only one 
quarter of a pound, or four ounces.” From which it is infer- 
red, that at a given height, it would weigh 0. Because, “it is 
demonstrated that the force of gravity downwards decreases 
as the distance from the surface increases; so that at one half 
the distance from the centre to the surface, the same weight 
already described, would only weigh halfa pound;” (Biarr;) 
and when it reaches the centre it will weigh nothing, or, in 
other words ceases to gravitate. 

It is obvious that this definition of gravity can only apply 
to the substances of our globe; and not to the celestial orbs, 
or the radiant and imponderable fluids of the firmament, be- 
cause the sun who is distant from our earth 95,000,000 miles, 
still gravitates towards the earth and the earth towards the 


sun, &c. : 


Under the article attraction, in the British Encyclopedia, 
naturalists have classed cohesion, gravitation, magnetism and 
electricity. They consider attraction as a fifth property of 
matter, and that it is rather an infused than an inherent pro- 
perty. By the above acknowledgment, it is obvious that these 
philosophers consider motion of every kind, to be a property 
infused into matter, by some elastic and etherial power capa- 
ble of penetrating the inmost parts of all bodies, and by virtue 
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of these infused forces they tend towards each other in a pro- 
per proportion to their bulk and distance. One of the most 
appropriate examples of this property, or quality of matter, 
offers itself in the formation of primitive granite, already no- 
ticed as an example of cohesion. 

While yet, the chaotic mass of primordial matters at the 
creation were held suspended in a fluid state, (Sect. vi. p. 14, 
and vit. p. 16,) the ponderable matters gravitating to the 
centre of the forming globe, could gravitate no further, this 

rinciple ceased; and the principle of cohesion succeeded to 
it; hence these matters became crystallized, and formed the 
most compact rock known.as granite, which is supposed to 
constitute the nucleus of the earth. As a further proof of this 
quality, many instances are given in works on mineralogy, in 
which calcareous, siliceous, and other particles of matter, are 


held in solution in water, which, penetrating the earth till it 


is opposed by obstructions which it cannot overcome, make 
deposites of these particles, that by the attraction of cohesion 
are made to cohere, so as to form the finest and most perfect 
specimens of minerals, among which the agate is considered 
a fair example. These stones are said to be formed by the 
filtration of their particles through the pores of the earth. 

The attraction of gravitation is‘consequently a quality, and 
not a substance; a property of matter imparted to it by an 
elastic and etherial agent, antagonist to the agent of expan- 
sion and repulsion. BO} 


XXII. 
3. Electrical Attraction and Repulsion. 

‘The very remarkable properties or qualities that have been 
discovered in the ‘fluid commonly called the electric fluid, are 
worthy of particular attention. ‘The agents or causes of the 
phenomena peculiar to electricity and magnetism, I have dis- 
tinguished as the two great physical agents of nature, ox1- 
GENE and NnITROGENE. I shall briefly advert to the laws 
which govern these agents; but in this place, those only 
which apply to OxIGENE or primitive electric light. eet 

1. Two bodies in different electric states, the one plus or 
in the giving state, the other minus or in the craving state— 
when placed within the sphere of electrical influence, if the 
bodies are ponderous, the fluid that is contained in the plus, 
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rushes to the body that is minus with a rapidity so instanta- 
neous, as in some sense, to identify it with its primitive source, 
the lightning of heaven. This phenomenon is termed by Pro- 
FESSOR O’GALLAGHER, its pression; but if the body which is 
minus be small and light, such as bits of paper, chaff, &c. they 
are as instantaneously drawn, or rush to the body which is 
plus, to which they adhere, until they are saturated, in which 
state they fall to the earth; and this phenomenon has been 
termed electrical attraction. 

2. Bodies that contain the same states of electricity repel 
each other. ‘This is exemplified by the pith balls, suapeaial 
by threads from the prime conduetor of an electrical machine; 
when the balls are charged, both being filled with the same 
electricity, diverge from each other to the full extent of the 
threads, if the electricity be plus; but if it be minus, they di- 
verge to but a small distance; which seems to prove, that the 
force of electrical repulsion is governed by the quantity or in- 
tensity of the fluid. The centrifugal forces of the balls cause 
them to seek in space for substances possessing a different 
electrical state, to which they may impart their superabun- 
dance, and regain their equilibrium, which is a fundamental 
law of nature. The instant that they part with this super- 
abundant fluid, they gravitate towards the earth, where the 
remain at rest. ‘This phenomenon is termed electrical repul- 
sion, and is, in some measure, sinfilar to expansion. 

“Sir Ricnarp Puituips, who.ascribes attraction to bodies 
mutually intercepting the impulse of a universal medium, 
acting through all space, ascribes repulsion to vortices or ed- 
dys in the circumambient medium, produced by those pecu- 
liar causes which always.accompany high degrees of repul- 
sive action. ‘The repulsion of electricity, he considers as 
merely relative, because every electrified surface has, within 
a given distance, a contrary electricity; and light bodies, 
when apparently repelled from one surface, are, in truth, but 
attracted by the other surface; and perhaps all repulsion is 

roduced by a counter attraction.” (Biair.) The plain and 
Eteral translation of this paragraph is, that there are two op- 
posing forces in nature, the one exciting action and the other 
re-action; the one causing expansion, the other contraction, 
&c. And the same writer still further confirms this constrac- 
tion of the paragraph, by accounting for the different direction 
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of bodies influenced by the attraction of gravitation; that is, 


that a stone or other heavy body let fall, will move towards — 


the earth till it meets with some other body to obstruct its 
course—that some bodies ascend, because they are acted 
upon by a force greater than the attraction of gravitation, and 
in a contrary direction. (See Blair’s Grammar of Philoso- 
phy.) ave. | a 
3. The electric fluid passing from one spherical body to 
another, has the appearance of a star, or is concentrated, and 
this appearance is called the electric spark. But when pass- 


ing from a point to any other body that is not pointed, it is. 


said to form a pencil or brush, because it diverges in every 
direction from the point to the craving body. If the craving 
body be also pointed, the fluid passes silently and invisibly 
from one bedy to the other. There can be no doubt, that 
this circumstance led Dr. FrRanktin to recommend sharp 
points to his paratonneres or lightning rods. 

I have already, (Sec. x. p. 25,) assigned some reasons for 
adopting the principles of the present theory, and for trans- 
ferring this sublime fluid from its improper rank among the 
species, to its appropriate place as a primary agent, or generic 
source among the imponderable fluids of the Creation, with 
the term oxicene. ‘The very remarkable phenomena enu- 
merated in the preceding paragraph, affords the most incon- 
testible evidence of the identity of this fluid with light. The 
transmission of the electric fluid from a point, or from a body 
having several points, will form a distinct ray from each 
point, which being decomposed by the surrounding air, pre- 
sents some one or more of the prismatic colours of light. In 
clear weather, the rays in day light are of the light colours of 
the spectrum, viz. a mixture of light and caloric, or red, 
orange and yellow. In the night, they represent the dark 
colours, particularly the violet. These rays diverge from the 
metallic point, in the same way that a ray of light diverges 
from the prism to the spectrum, as exhibited in the Diagrams 
1 and 2; and these are further inducements for classing it as 


a primary agent. In electro-chemical processes, there ap- 
pears to be two very distinct species of attraction, evidenced in- 


the decomposition of bodies in the galvanic or voltaic cir- 
cuit. ‘The following are some of the examples: 1. ‘When 
a stream of galvanic electricity is made to act upon water, 
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(confined in a glass tube properly fitted, with wires inserted 
through corks at each end,) oxygen gas is found at the close 


of the experiment, in the leg connected with the positive end | 


of the battery, and hydrogen gas in that connected with the 
negative end, and in the proportions which by their union 
compose water.” 
* 2. The experiments of Sir H. Davy with various neutral 
salts, invariably resulted in this: that the acid collected in the 
ositive cone, and the alkali in the negative one. (Henry’s 
Elements, vol. 1, p. 168.) Here, then, we discover one end 
‘of the battery, that is, the positive or giving end, to attract 
oxygen or acids; the other end, which is negative or craving, 
attracts hydrogen or alkalies. On this subject Dr. Henry 
makes the following appropriate remarks, which I request 
may be attentively considered. 

“Thus then a power has been discovered, superior in its 
energy to chemical affinity, and capable either of counteract- 
ing it, or of modifying it according to circumstances. The 
chemical attraction between two bodies may be destroyed, by 


_ giving one of them an electrical state opposite to its natural 


one; or their tendency to union may be increased, by exalting 
the natural electric energies. All bodies, indeed, that com- 
bine chemically, so far as they have been hitherto examined, 
have been found to possess opposite states of electricity. 
Thus, copper and zinc are in opposite states to each other; so 
Pi gold and mercury, sulphur and metals, acids and alka- 
1€8. 

On this section I would make the following observations 
with regard to the opposite states of electricity. By the op- 


* posite states of electricity, as generally described by authors, 


we understand, what is usually, though improperly termed, its 

ositive and negative condition. ‘These terms have not been 
Bakctatire either correctly understood nor satisfactorily defin- 
ed. The truth is, that authors, in explaining them, have 
made use of its quantity to explain its quality; and I contend 
that bodies, whether electrified plus or minus, are still post- 
tively electrified, because the electric fluid possesses the same 
quality, though its quantity is less. The sun is always in a 
plus or giving state; the earth, as it respects that luminary, 
always in a minus or craving state. Now it would be unphi- 
losophic.to say, in regard to quantity, that the earth was ne- 
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gative, because the fluid is always the same in quality, (i. e i 


positive,) though deficient in quantity; in which eircum- 
stance, it is then minus or craving. As it regards the quali 
ties of this fluid, I consider positive electricity to be the pure 
primitive uncombined electric light, (page 20;) while on the 
other hand, | consider what is termed negative electricity, to 
be a compound of this electric light, with the etherial matters 
of darkness and cold, and thus constituting magnetism. By 
a reference to Diagram 1 and 2, and also the scheme for the 
classification of the etherial fluids, the relative situation of 
these opposite electrical states will be distinctly seen; as also, 
that “1 consider negative electricity to be in fact magnetism, 
or the principle of polarity; and this may serve to explain the 
henomena of acids; being attracted to the positive, and alka- 
ves to the negative end of the battery.* In my theory of the 


earth, p. 73, while investigating the electrical properties of 


the bituminous carbonate of lime, | have advanced the follow- 
ing quere: “Is not the electricity which philosophers term 
negative, identically the same as magnetism? and is not the 
magnetic virtue derived from that modification of the electric 
fluid which is considered as negative; and may not the exist- 
ence of what is termed positive electricity in minerals, partak- 
ing of the ight colours of the prismatic rays, being the reverse 
of that which is found in minerals possessing the dark colours 
of the spectrum, as in the present bituminous carbonate, lead 
to the further confirmation of the fact which I have assumed, 
that the oxidizing and depolarizing rays are actually electric 
and positive; while the Residinian and polarizing rays are, 
on the other hand, actually magnetic and negative, as applied 
to electricity.” See Diagrams No. 1 and 2. — 

I will embrace the opportunity afforded me in this sec- 
tion, to repeat what | have advanced in my lectures on this 
sublime fluid, that oxicENr entering into combination with 
animal matter, constitutes the vital principle or life of animals; 
that one of its modifications.constitutes, the nervous fluid; that 


the death of animals is caused by the escape of this fluid from 
fy . 


* In the London “Mechanics’ Magazine for August, 1825,” p. 240, it is 


observed of the ‘two electricities,” that they “may be distinguished from 
each other by turning the electrical current, as it issues from a point upon the 
tongue. The taste of the positive current is acid, and that of the negative 
* current is more caustic and alkaline.” ; 
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dhe'@ystem, which has been measurable proved by the resus- 
citation of persons labouring under asphyxia from hghtning, 
drowning, &c. by means of the superinduction of this vital 
fluid artificially excited, as also in the cure of hemiplegia, 
nervous debility, &c. That a similar influence is exerted in 
the vegetable kingdom, in which it constitutes the vegeto- 
nervous fluid; and even in the mineral kingdom, its influence 
is manifested in several instances, recognized in the electrical 
properties of these substances, &c. (Lect. vi. page 9, and 
sequel.) bi 
XXII. 


Magnetism. 


The wonderful properties of the loadstone, have been the 
subject of inquiry among naturalists, almost as early as the 
properties of amber, which lent its name to the etherial elec- 
tric fluid.. PLaro seems to have understood something of 
the impulsive force which occasions iron to be drawn to the 
loadstone, though he would not cail it attraction, because he 
did not allow that there was any such cause in nature. Lvu- 
cretivus, Des Cartes and PLutarcn, endeavoured to assign 
a reason for this property, by supposing, ‘‘A vortex of cor- 
puscles or magnetic matters, which, continually floating 
around the loadstone, repelled the intervening air between it- 
self and the iron. ‘The air thus repelled becomes a vacuum, 
and the iron finding no resistance, approached with an im- 
pulsive force, pushed on-by the air behind it. ‘The latter 
philosopher applies the following appropriate query: ‘Why 
the vortex which circulates round the loadstone, does not 
make its way to wood or stone as well as iron?’ Because, 
says he, the pores of iron have an analogy to the particles of 
the vortex circulating about the loadstone, which yields them 
such access as they can find in no other bodies whose pores 
are differently formed.”* ‘Thus much has been noticed, to 
show that the ancients were not.wholly ignorant of the load- 
Stone. 

The most remarkable property of the loadstone is its pola- 
rity, which it imparts to avon and steel, (also to Nickel, bhro- 
mium and Cobalt,) which former are thence termed magnets; 


* WeEs.eEy’s Philosophy, vol. 2, p. 385. - . 
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these have a constant tendency to the poles. The. next re- 
markable property is its attraction for iron and steel, and of 
such other metals of which iron or steel are ingredients. 
Other remarkable properties of the loadstone, prove it to be’ 
of electrical origin. ‘The principles of attraction and repul- 
sion, are governed by the same laws that govern electricity. 
It has been already shown, that bodies possessed of the same 
states of electricity repel each other, while the bodies that are 
possessed of different states, one positive, the other negative, 
attract each other, (p. 64.) And magnets, if made to ap- 
proach each other with the same poles, invariably repel each 
other; but, if the north pole of one be presented to the south 
oa of the other, they are attracted towards each other. 
hus, we see, that polarity is one of the laws of nature, and 
inherent in NITROGENE asa primary agent, and by which it is 
imparted to magnetic won ore, adapted to its uses In a super- 
eminent degree, and further concentrated in the magnetic iron 
stone, known as the loadstone. Other metals have been since: 
found to possess, in a less degree, the principle of polarity; 
and even tron sand and minerals have been discovered to have 
their electrical poles, (of which more will be shortly said,) 
which seems further to prove the existence of this law of na- 
ture, as inherent in the two great physical agents of nature. 
The striking analogy between magnetic and electric, at- 
traction and repulsion, is acknowledged by most philoso- 
phers. Some of them, however, seem to infer, that “it is 
something like magnetism which gives polarity to electrici- 
ty.” (Mayo.) ‘This opinion must yield to the facts already 
established, and which go to prove, that ‘the magnetic virtue 
is derived from the violet or polarising ray of light, (p. 21.) 
On this subject it may be proper briefly to notice, that heat 
represented by the red ray in the diagram, depolarizes or de- 
stroys the magnetic principle of magnets; but the rays mark- 
ed blue, indigo and violet, being compounds, or oxides of po- 
sitive electricity and darkness, and hence negative in being 


thus compounded, restore or give the magnetic property to . 


steel or iron, in the same manner that the most perfect load- 
stone is known to do. Hence it is a chemical fact, as well 
established as any chemical fact can be, that the magnetic 
iron ore, &c. derive their magnetic properties from the dark 
coloured rays of the spectrum or electrical oxides, and not 
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magnetism giving polarity to electricity, as asserted by some; 
- is it a property derived from the earth, as Cavatio, Dr. 
{aLiey, and several other philosophers suppose;, but derived 
“from the unceasing, universal influence of the primary agents 
upon the substances of the globe; and for which principles, 
i. e. electric and magnetic metals have the greatest mechanical 
affections, and hence also, their electric and magnetic poles. 
Whoever doubts the foregoing, let him read Werner’s Ob- 
servations on the properties of Iron Sand; in THomson’s 
Chemistry, or CoLone. Gipses’ letter to PRorEssOR SILLI- 
mAN of Mass.; on the polarity of light, &c., the properties of 
magnetic ore, &c., and published in his Journal of Science. 
Iam therefore disposed to conclude, that all these circum- 
stances taken into consideration, magnetism and negative elec- 
tricity, so denominated, are nothing else than the same fluid 
differently modified. * 


, XXIV. 
Chemical Affinity. 


he 3 

As this subject embraces several important facts, that are 
essential to the establishment of the present theory, I shall 
avail myself of the advantages afforded in the scientific “ExLE- 
MENTS OF ExpeRiMENTAL Cuemistry,” by Dr. Henry of 
Manchester. 

“Chemical affinity, like the cohesive attraction, is effective 
only at insensible distances; but it is distinguished from the 
latter force, in being exerted between the particles or atoms 
of bodies of different kinds. ‘The result of its action is not a 


mere agetegate, having the same properties as the separate ~ 


parts, and differing only, by its greater quantity or mass, but 
a new compound, in which the properties of the components 
have either entirely or partly disappeared, and in which new 
qualities are also apparent. The combinations effected by 
chemical affinity are permanent, and are destroyed only by 
the interference of a more powerful force, either of the same 
or of a different kind.” 

“Asa general exemplification of chemical action, we ma 
assume that which takes place between potash and sulphuric 
acid, In their separate state, each of these bodies is distin- 
guished by striking peculiarities of taste, and by other quali- 
ties. The alkali, on being added to blue vegetable infusions, 


es their colour'to green, and the acid turns them red.* 
But if we add the one substance to the other very cautiously, 
and in small quantities, examining the effect-of each addition, 
we shall, at length, attaig a certain poittat which the liquid 
will possess neither acid nor alkaline qualities; the taste will 
be converted into a bitter one; and the mixture will produce 
no effect on blue vegetable colours. Here then, the qualities 
of the constituent parts, or at least some of their most import- 
ant ones, are destroyed by combination. When opposing 
‘properties thus disappear, the bodies combined have been 
said to saturate each other; and the precise term at which 
this takes place, has been called the point of saturation. It is 
advisable, however, to restrict this expression to weaker com- 
binations, where there is no remarkable alteration of qualities, 
as in cases of solution; and to apply to those results of more 
energetic affinities, which are attended with loss of properties, 
the term neutralization.” ‘The reader is requested to recon- 
sider what I have advanced in the XVII. and XVIII. Sec- 
tions, and particularly page 56, on neutral. compounds, com- 
pared with the foregoing paragraph. 

‘At the same time that the properties of bodies disappear 
on combination, other new qualities, both sensible and che- 
mical, are acquired; and the affinities of the components for 
other Sabstancés become, in some cases, increased; in others, 
diminished in energy. » Sulphur, for example, is destitute of 
taste, smell, or action on vegetable colours; and oxygen gas is, 
in these respects, equally inefficient. But the compound of 
sulphur and oxygen is intensely acid; the minutest ortion in- 
stantly reddens blue vegetable infusions; and the acid is dis- 


posed to enter into combination with a variety of bodies, for 
which its components evinced no affinity.t Facts of this — 


kind sufficiently refute the opinion of the older chemists, that 
the properties of compounds are intermediate between those 
of their component parts; for in instances like the foregoing, 
the compound has qualities, not a vestige of which can be tra- 
- ced to either of its elements.” ; 


“4 
* The reader is requested to compare this part of the paragraph with 
what I have said on the influence of acids and alkalies on the prismatic co- 
lours of light, p. 34. 
t ‘This principle will be fully illustrated in the section which treats of the 
reduction of compounds to their primitives, by chemical analysis. 
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_“Itis not, however, in all cases, that the change of proper- 
ties is so distinct and appreciable by the senses, as in the in- 
stances which have been just now described. In some ex- 
amples of chemical. union, the change is scarcely perceptible 
to the eye or taste, when the chemist is nevertheless certain, 
that combination must have taken place. This occurs chiefly 
in the mixture of saline solutions with each other, where a 
complete change of principle ensues, without any evident 
change of properties. Examples of this kind cannot, how- 
ever, be understood, till the subject of complex affinity has’ 
been first elucidated. The existence of chemical affinity be- 
tween any-two bodies, is inferred, therefore, from their enter- 
ing into chemical combination; and that this has happened, a 
change of properties may be considered as a sufficient proof, 
even though the change may not be very obvious, and may 
require accurate examination to be perceived at all.” 

‘Beside the alteration of properties which usually accom- 
panies chemical action, there are certain other phenomena 
which are generally observed to attend it.” 

1. In almost every instance of chemical union, the specific 
gravity of the compound is greater than might have been in- 
ferred from that of. its components, and this is true, both of 
weaker and more energetic combinations. When equal 
weight of water and sulphuric acid are made to combine, the 
specific gravity of the resulting liquid is not the mean, but 
considerably greater than the mean. The law extends also 
to solids; but, though general, it is not universal; for, in a 
very few instances, chiefly of aériform fluids, condensation 
does not attend chemical union. And in the combination of 
metals with each other, the reverse even takes place, the com- 
pound being specifically lighter than might have been expect- 
ed, from the specific gravity of its elements, and their propor- 
tion to each other. It cannot but be obvious, that the in- 
creased gravity alluded to in the foregoing paragraph, is caus- 
ed, (in the mixture of water and sulphuric acid,) by the quan- 
tity of caloric, which is generated and absorbed by the 
process; other qualities may be also generated or elicited by 
other combinations; but being of the aertform species, are not 
so immediately detected; asa proof of which, it has been no- 
ticed, that in the chemical analysis of numerous substances, 
from 2 to 5 per cent. cannot be accounted for; which proves, 
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that during the artificial decomposition of these substances, ~ 
the foregoing proportions of them being aériform, escaped 
without notice, owing to the yet imperfect state of the appa- 
ratus used for those nice and. important processes; and this 
defect has been greatly lamented by Sir H. Davy, and other 
eminent practical chemists. When such a desideratum is at- 
' tained, | venture to assert, that nitrogen will be detected as an 
ingredient in many compounds; in which, not the most dis- 
tant idea of its existence has, as yet, been suspected. 
_ 2. “When bodies combine chemically, it may be received 
as a general fact, that their temperature changes. Equal 
weights of oil of vitriol and water, at 50 deg. of Fahrenheit, 
are Thoited by sudden mixture to considerably above 212 deg. 
In other examples a contrary effect takes place, and a dimin- 
ished tenrperature, or, in other words, a production of cold is © 
observed.” (See sec. xvi. p. 43.) 

3. The forms of bodies are often materially changed by 
chemical combination; two solids may, by their union, be- 
come fluid, or two fluids may become solid. Solids are also’ 
often changed into aériform fluids; and, in many instances, 
the union of two airs, or gases, is attended with their sudden 
conversion into the solid state. | 

4. Change of colour is a frequent but not universal con- 
-commitant of chemical action. In some cases brilliant co- 
lours are destroyed, as when oxymurvatic acid is made to act 
on solution of indigo. In other instances, two substances 
which are nearly colourless, form by their union a compound 
distinguished by beauty of colour, as when liquid potash is 
added to a very dilute syrup of -violets. Certain colours ap- 
pear also to belong essentially to chemical compounds, and to _ 
be characteristic of them. Thus, 100 parts of quicksilver, 
and 4 of oxygen, invariably give a black compound, and the 
same quantity with 8 parts of oxygen, a red compound. 

_ In the chemical combination of bodies with each other, a 
few leading circumstances deserve to be remarked. 

1. Some bodies unite in all proportions; for example, water 
and sulphuric acid, or water and alcohol. 

2. Other bodies combine in all proportions as far as a cer- 
tain point; beyond which, combination no longer takes place. 
Thus, water will take up successive portions of common salt, 
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until at length it becomes incapable of dissolving any more; 
in other words, the water is saturated. y ‘ 

3. There are many examples in which bodies unite in one 
proportion only; and in all such cases, the proportions of the 
elements of a compound must be uniform for the species. 
Thus, hydrogen and oxygen unite in no other proportions 
than those constituting water, which, by weight, are very” 
nearly 114 of the former to 884 of the latter, or 1 to 74. 

4.. Other bodies unite in several proportions; but these pro- 
portions are definite, and in the intermediate ones no combi- 
nation ensues. ‘Thus, 100 parts by weight of charcoal com- 
bine with 1321 of oxygen, or with 265, but with no interme- 
diate quantity; 100 parts of manganese combine with 14 of 
oxygen, or with 28, or with 42, or with 56, and with those 

» proportions only. : 13 . 

“Now it is remarkable, that when one body enters into 
combination with another, in several different proportions, the 
numbers indicating the greater proportions, are exact simple 

multiples of that denoting the smallest proportion. In other 
words, if the smallest proportion in which B combines with 
A be denoted by 10, A may combine with twice 10 of B, or 
with three times 10, and so on, but wigh no intermediate 
quantities.” ‘To this Soon of combination, Mr. Darron 
has applied the terms “binary, ternary and quaternary combi-. 
nations.” It is impossible, in a work like the puted intend: 
ed merely as an outline, or synoptical view of a general sys- 
tem of philosophy, to enter into a detailed account of the va- 
rious phenomena connected with this subject, especially as 
chemical works are in the hands, or within the reach of every 
class of readers. I shall, however, conclude this section with 
the following peculiarities, to some of which I shall have oc- 
casion to refer, in the course of the succeeding sections. 

‘ _ “An important law of affinity, which is the basis of almost 
all chemical theory, is, that one body has not the same force . 
of affinity towards a number of others, but attracts them un- 
equally. Thus, A will combine with B in preference to C, 
even when these two bodies are presented to it, under equally 
favourable circumstances; or, when A is united with C, the ~ 
application of B will detach A from C, and we shall have a 

‘new compound consisting of A and B—C being set at liberty, 


, — 


or is precipitated to the bottom. Such cases establish the , 


chemical law termed single elective affinity. 

Several causes are found to modify the action of chemical 
affinity. When two substances are opposed to each other 
with respect to a third, they may be considered as antagonist 
forces, and they share the third body between them in propor- 
tion to the intensity of their action: ‘Thus, potash separates 
oxalic, phosphoric and carbonic acid from lime. Either line 
or soda separates sulphuric acid from potash, and nitric acid 
separates lime from oxalic acid. — 

Cohesion, insolubility, great specific gravity, elasticity, 
temperature, the electrical states of bodies, mechanical pres- 
sure, &c. are among the most important circumstances that 
modify the exertion of chemical affinity. Under thé more 
general name of complex affimty, BertHoLvet includes that 
which has hitherto been considered as produced by the action 
’ of four affinities, and which has been denominated double 


elective uffinity. It frequently happens, that the compound , 


of two principles cannot be destroyed either by a third or a 
fourth, separately applied; but if the third and fourth be com- 
bined, and placed in contact with the former compound, a de- 
composition or a change ef principles will ensue. Forvex- 
amples of this, and further #lustrations of chemical affinities, 


the reader is respectfully referred to the Ist volume of Hen- 


ry’s Chemistry, pp. 36 to 72. . 


The foregoing sections may be considered as containing an 
abridged ‘view of the author’s Elements of Philosophy; i 
ing, however, a reference to the principles upon which he h 
founded his Theory of the Earth. The following section 
imperceptibly lead to a condensed view of those principles, 
and are to be considered merely as sketches of the work. 


PART I. 
XXV. 


Crystallization. 


It has long been the subject of particular notice, that all 
the substances of nature that are susceptible of crystallization, 
have also a powerful tendency or disposition to assume a pe- 
culiar shape. In consequence, however, of the numerous op- 
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posing forces, their tendency to this ultimate state, is either 
partly prevented or wholly destroyed. Hence, the great va- 
riety of imperfect crystals, both natural and factitious. 
Enough, however, has been ascertained by the unwearied 
diligence and-attention of philosophers, to prove, that there is 
a natural tendency in certain bodies to reach their ultimate 
state of perfection, that of a purity of substance, and a pecu- 
liar or specific shape, which has obtained for these bodies the 
name of crystals. By consulting the works of the celebrated 
Beremann, Rome De L’Istz, Wottaston, Beupant, the — 
Asse Havy, the Count Bournon, and other celebrated mi- 
neralogists, it will appear, that notwithstanding the numerous 
crystals, amounting to an almost incredible variety of primary 
and secondary forms; hitherto, they have been able to re- 
duce them, by the rules of mechanical division, to the seven 
following primitive forms, viz. 1. A cube. 2. A regular 
tetraedron. 3. A dodecaedron, with rhombic faces. 4. An 
_octaedron, with triangular faces. 5. A rhomb. 6. A four, 
sided prism. And 7. A regular hexaedial prism. Again, 
these seven primitive forms have been reduced to three, viz.. 
1. The tetraedron, the simplest of pyramids. 2. The trian- 
gular prism, the simplest of prisms. And 3. The parallelo- 
pipedon, including the cube and rhomboid, the simplest of so- 
lids, which have their faces parallel two and two; and these 
three constitute what has been-termed the integrant molecules 
of crystals. , . 
To give some idea of the extensive variety of forms, I will 


_ barely advert to a paragraph in CLeaveLann’s Mineralogy, 
“under the article carbonate of lime, where it is remarked, that 


‘The Count Bournon has described no less than 616 varie- 
ties of forms belonging to the crystals of this important mine- 
ral; besides 63 additional forms arising from a greater or less- 
er extent of the faces of these crystals.” My object is not, 
however, to particularize the extensive variety, but to endea- 
vour to arrive at the principles ieee those formations. 
The expansive quality of caloric, and the coercive and co- 
hesive quality -of frigoric,:are obviously the alternate agents 
or causes for conducting the entire processes of crystalliza- 
tion. In the second diagram, the influence of these antagon- 
ist agents, may be seen in the diverging and converging rays 
of light; and we have only to conceive the integrant molecule 


# 
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of the crystal defined by the diagram, to-be a triangular prism; 
and two of which, united at their bases, constitute an acute 
rhomboedron, which is the form of the crystal represented by. 
the entire diagram, Fig. 2. : at 

This figure has been chosen, because of its immediate il- 
lustration of .the divergence or decomposition of the solar 
beam on the one hand, and its convergence or recomposition 
on the other; which divergence and convergence of the rays 
of light, are to be considered as constituting a law of nature, 


x. 


- governing the degrees of its refrangibility, and its consequent 


action and influence upon the different substances bane: 
and particularly in the processes of crystallization. It is easy 
to conceive the changes that will be produced on this figure, 
by admitting the different degrees of refrangibility of each 
ray influencing the formation, as may be seen by the rhomb 
or cube represented by dotted lines, that has been obviously 
produced by the refraction of the rays of light. Hence, the 
influence of these refracted rays, in converting a triangular 
prism into a cube; and did the limits of this essay admit, it 
would be easy to prove in what manner the seven primitive 
forms of crystals were produced, by taking particular cogni- 
zance of the different degrees of refrangibility of each ray re- 
spectiv I have, however, offered this section on crystal- 
lization merely as a hypothesis, in the hope that it may induce 
some individual better qualified than myself,:to give to this 
subject that reflection, which appears to me to be due to it; 
and that perfection, which, from my deficiency of mineralo- 
gical knowledge, it is impossible for me to give to it. I can 


only repeat in this place my firm impression, that the seven’ 


primitive crystals have each derived their forms from the ac- 
tion of the seven prismatic rays, in their divergence, conver- 
gence, &c. agreeably to the influence of these rays by a law 
of nature; and that these forms are capable of furnishing an 


infinite variety of secondary forms, depending upon the parti- — 


cular refractions of light; and further, that the properties and 
colours, as well as the form and structure of crystals, are in- 
fluenced and determined by these rays; hence, their polarity, 
their electric and non-electric properties when Herfoet but 
when their perfection has been prevented by any casual dis- 
turbance during their formation, or by the accidental accession 
of bodies foreign to their specific composition and charac- 


. 
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ters, these properties, whether of structure, colours, or influ- 
ence, are more or less impaired, lessened, or destroyed. 


XXVI. 
Reduction of all the Substances of Nature to their Primitives. 


_ The first division of the primordial matters of the Creation 

having been defined, as “the great primary physical agents of 
nature,” or the two forces to which all the bodies in nature 
are subject, and having proved, that by the expansive proper- * 
ties of caloric, solid bodies are converted: into liquids, and li- 
quids mip aériform fluids or gases; and on the other hand, — 
that by the coercive properties of its antagonist frigoric, fluids 
are converted into liquids, and liquids mto solids, as one or 
other of these forces prevail: I shall now proceed to the re- 
duction of all the, ponderable and tangible substances of na- 
ture to their primitives, agreeably to the established results of 
the reiterated investigations and analysis of those substances, 
by the most experienced chemists of the present age. 
- From these investigations it has been ascertained, that all 
the ingredients that enter into the composition of bodies, 
whether organized or unorganized, consist of the following 
seven natural divisions, viz. oe 


1. Oxygen. 5. Simple Combustibles. 
2. Acids. 6. Metals. teu 
3. Alkalies..." .- 7. Water. . sat Ws, 
4, Earths. 


The foregoing arrangement is to be considered as the sim- 
ple natural division of substances, because, combinations of 
two or more of these, result in an innumerable variety of 
compounds, which constitute all the bodies in the universe. 
The above arrangement is given by Professor CLEAVELAND. 
I would. substitute atmospheric ai in the place of oxygen; as’ 
being a compound of oxygen and nitrogen, by this improve- 
ment, it will be readily perceived, that acids and alkalies, or 
the 2d and 3d divisions, are derived from the first; or, in other 
words, the influence of these two agents, oxygen and nitro- 
gen, upon the primitive earth, may be considered as having 

roduced the 2d and 3d division, viz. acids and alkalies. 
Heaees the 2d, 3d and 4th divisions, are resolved into their 
primitives, viz. earth and ar. Metals are asserted to be the 
base of earths; and there can be no kind of doubt, that the ac- 


tion oft the great physical agents, upon earth and water, have 
resulted in the production of hydrogen, carbon and sulphur, 
the three simple combustibles whick constitute the 5th divi- 
sion. Hence, the 5th and 6th divisions are also resolved i 
their primitives, earth and water; from whence, it is reason- 
able to conclude, that the seven natural divisions will very 
pro ly be og he Pate by mr, earth and water; or, as ar- 
ranged in the classification, page 23 and sequel. 


Oxygen and Constitute atmospheric air, which a act as : 


Nitrogen agents. 

Acidsy 

Spore Afford subjects for the action of these 
arths, t 

Combustibles, assis 

Metals, . , 


Water. ‘The great and universal menstruum, which, re- 


duced to its primitives, is resolved with onygers pug hydrogen 


gases. 
| XXVII. 
Reduction of Acids to the Primitives. 


The influence of oxicene, the great primary agent of na- 
ture, as exerted by its species oxygen, in combination with 
particular bodies, constitutes acids. Hence, the 12 following 

le acids 0 nature are referrible to this section. 1. Car- 
hosphoric. 3. Fluoric. 4 Sulphurous. 5. 

Sulp hake 6.. Muriatic. 7. Nitric. 8. Boracic. 9. Chro- 
mic. 10. Molybdic. - 11. Arsenic. 12. Melhtic. “These 
acids occur chiefly in combination with the alkales, earths 
and metallic oxides forming salts.” CiLeaveLanp. We here 
discover one of the fundamental provisions or laws of nature, 
the presence of one or both of the primary agents, or their 
species, in almost all the substances of nature; hence, the 
acids entering into combination with the alkalies, earths, and 
metallic oxides, constitute a new order of bodies termed 


salts; and we shall soon discover, that,it is to the predomi- . 


nant influence of one or other of thes@agents or forces, that 
all the bodies in nature are composed and retained in their 
fluid, liquid or solid states, and are again decomposed and re- 
converted by an innumerable variety of changes, into their 
original primitives, air, (or etherial fire) earth and water. 
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The decomposition of the foregoing simple acids reduce 
them to their primitives, first by proximate, and lastly by ul- 
timate analysis. ‘The ultimate analysis of these acids, there- 
fore, show that carbomc acid is a compound of oxygen and 
carbon. Phosphoric acid, a combination of oxygen and phos- 


phorus; fluorc acid, a compound of oxygen and fluor spar, 


&c. &c. In all these substances, therefore, oxygen has been 
proved to be the cause of their acidity; and with a few ex- 
ceptions, it may be very properly considered as the acidify- 
ing principle of nature. 


KVL. _ 


Reduction of Alkahes to their Primitives. 


I have previously observed, (page 23) that nirrocEns, the 
etherial principle of darkness, with its species, in their com- 
binations produce all orders of solids; that its species nitro- 


» gen is a constituent in atmospheric ar, in all alkalies, in some 


acids and earths.» By ‘a reference to sect. xviii. p. 53, the 
ingredients which constitute alkalies will be distinctly ascer- 
tained, as far as chemical analysis has succeeded in the deve- 
lopement of their actual constituents. It is acknowledged, 
that much is yet wanting to render the experiments less im- 
perfect and more conclusive; until then, we must rest the is- 
sue of this article upon what has been advanced in the 18th 


section, and particularly at page 57; which is, that in  y 


substances in which oxygen and nitrogen are found 4s in 
dients, those in which oxygen predominates, acquire acid qua- 
lities; while those in which nitrogen is the predominant in- 

redient, acquire alkaline properties. Hence, nitrogen may 
., very properly considered as the alkalinizing principle of 
nature. , 


XXIX. 
Reduction of Earths to ther Primitives. 


From an attentive examination of the results of the che- 
mical analysis of all orders of bodies in the three kingdoms 
of nature, and carsaiiiadly the mineral kingdom, to which 
my attention has been most particularly directed, it has been 
satisfactorily proved, that these numerous bodies, diversified 
in their structure, qualities, colours, and general characters, 
are all derived from at most ten kinds of earths, variously 


: Sl 
combined, with acid or alkaline substances. By pursuing 


this subject still further, we are at length brought to the al- © 


most unavoidable conclusion, that originally, or at the crea- 
tion of our globe, there was but one primitive earth suspended 
in the primordial mass of fluids; and from the abundance, 
importance and frequency of its presence in all other bodies, 
and particularly in the essential constituents of our globe, the 
earth silex may be considered as the primary earth, or primi- 
tive deposite of nature, and of which the nucleus of our globe 
has been commenced. 

At present, there has been actually ascertained ten kinds 

of earth, viz. .1. Silex. 2. Alumine. 3. Lime. 4. Mag- 
— nesia. 5. Barytes. 6. Strontian. 7. Zirconia. 8. Glu- 
cme. 9. Yitria. 10. Thorina. The four first named of 
these earths, are more abundant and important than all the 
others; the remaining six, with the exception of Barytes, 
are rare, and occur but in small quantities. In the Werne- 
RIAN arrangement, granite is considered as a primitive for- 
- mation, and is the lowest rock towards the earth’s centre that 
has ever yet been discovered. The ingredients of this rock 

are quartz, feldspar and mica, each perfectly crystallized, and 
united together by the most perfect cohesion without any ce- 
ment, as already noticed, page 16. The ingredients of this, 
rock are chiefly silex. In primitive quartz it is entire; in 
Jeldspar it amounts to 71 per cent., the balance being com- 
posed of alumine and oxide of iron. In primitive mica, silex 
and alumine are the essential ingredients; hence, the suppos- 
ed nucleus of the earth, is essentially composed of silex and 
oo in three proportions, constituting three distinct mine- 
rals. 

Of the 3d earth, dime, we do not find it to be an ingredient 
in any of the primitive formations, until it is discovered in 
clay-slate, the 5th set of Werner’s Grand Formations. The 
fact is, that lime did not appear among the primitive earths, 
until after the existence of marine animals, madrepores and 
shells. These animals, either driven by the tides of the ocean, 
or deposited by its currents into beds at the feet of the primi- 
tive rocks, and afterwards abandoned by the ocean in its conti- 
nued subsidence, where being exposed to the influence of the 
‘atmosphere, became decomposed, and uniting with the acids, 
constituted several species of salts, whose bases are now 
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known as the alkaline earth called lime. And it may save 
us much unnecessary reflection briefly to observe, that parti- 
cles of lime near the surface of the earth, being dissolved by 
water, is thus held in solution of a most impalpable form; 
which calcareous water descending through the pores of the 
earth, until obstructed by the impervious granite or other 
rock, there makes its deposite, and constitutes the richest and 
finest beds of gypsum and of marbles, whose variegated co- 


lours are derived from the various metallic oxides which the — 


lime water may chance to pass through in its passage or fil- 
tration to its destined bed. It will be hence clearly perceiv- 
ed, that all the finer and more perfect specimens of gypsum 
and of marbles, of the transcendantly beautiful stalactites and 
stalagmites of the wonderful limestone caverns, as indeed all 
the precious stones or gems, the diamond perhaps only ex- 
cepted, have been all produced by this kind of solution and 
filtration. 

_ It must be observed, that with the exception of granite, the 
primitive rocks are either slaty or foliated; in other words, 
their structures are not so compact or firm, but that they will 
admit the accession of foreign bodies into their composition; 
hence, by the continued filtration and deposites, which have 
been going on since the Creation, each primitive set of rocks 
“have received various foreign bodies; that, together with the 
many new combinations, resulting from the decomposition of 
one or more of the primitive rocks, geologists can now enu- 
merate the addition of 8 formations to the 7 primitive sets, or 
first grand class, 6 to the 7 transition rocks, 9 to the 10 floetz 
rocks, and 4 to the 2 alluvial formations, making a grand to- 
tal of 60 kinds, or sets of rocks, besides a number of varieties, 
and also volcanic formations not enumerated. 

Professor Cuarxe of Cambridge, England, considers each 
of the earths as a metal, which, in our atmosphere, can exist 
only as an oxide. Consequently, there must be thirty kinds 
of earth, as there have been thirty metals ascertained, and 
which have been considered as the bases of as many earths. 
We have already seen, that only four of these earths are either 
abundant or important in the composition of bodies. The 
remaining 26, ten only of which have as yet been discovered, 


are therefore to be considered as the result of the natural or: 


adventitious decomposition of some previous earth, constitut- 


> 
ing a new oxide; or, combinations of two or more of the pri- 


mitive substances of nature, resulting in a new compound, of | 
; ep. 


which we shall presently have abundant proofs. Pe ae. 


“The acids, alkalies and earths, are known to be com- ° 


pounds of* oxygen” (and nitrogen,) “with- peculiar bases, 
which, in most cases, appear to possess metallic properties 
more or less distinctly. ‘Thus, potash is a compound of oxy- 
gen, anda base called potassium; silex is a compound of oxy- 
gen, with a base called selicum,* or siticon. Hence, the al- 
. kalies and the earths may, without impropriety, be considered 
oxides, as in Professor.CLarke’s arrangement of minerals, 
where the earth szlex is called oxide of silicum, barytes, oxide 
of barium,” &c. (Cieavecanp.) It will hence appear, that 
the bases of our earth at the Creation were held in solution, 
as metallic bodies are now held in solution in acids, or, as the 
ingredients constituting meteoric stones, are held in solution 
in the gaseous fluids of our atmosphere, retaining, neverthe- 
less, their primitive and essential qualities as metals, and their 
inherent principles of becoming again resolved into their pri- 
mitives; and hence, the number of their combinations, as al- 
loys, sulphurets, oxides, chlorides and salts. 

We may therefore readily account for the origin of the 4th 
earth magnesia, as indeed all the remaining earths, by a re-, 
ference to the virgin earth silex. The abundance of this body 
at the Creation, cannot be doubted to have been sufficient for 
all the purposes for which it was designed Sir H. Davy 
has satisfied himself that the base is.a combustible substance, 
being analogous to charcoal, sulphur and phosphorous. ‘This 
base being held in solution in the mass of fluids at the Crea- 
tion, was, by’the action of oxicene, inflamed, and the first 
grand chemical process constituted for the formation of solids, 
by the expansion: and rarifaction of the etherial fluids, and 
the antagonist action of NITROGENE, by its ¢oercive and co- 
hesive powers causing re-action, the accumulation of the in- 
tegrant particles of solids began to gravitate to the centre, 
and silex or the primitive earth, was created or made. 


* “Tn his attempts to obtain the base of stlex, Sir H. Davy has been hi- 
therto unsuccessful.” In his more recent experiments, it is added, “The 
base, Sir H. now believes not to be a metal, but a substance most resembling 
boron, and like it bearing an analogy to charcoal, sulphur and phosphorous.” 
(Henry, vol. 1, p. 216.) 


ry ; 


a 
_ From the very nature of the base of this earth, according 
to that eminent chemist, and from the natural chemical ac- 
tion of the primary agents upon this subject, it is obvious, 
- that a pure virgin or primitive earth, was separated from the 
mass; and that carbon, sulphur and phosphorous were pro- 
duced by this grand process; and further, the action of these 
agents upon the universal menstruum, the waters of the 
ocean, resulted in the formation of soda, or the mineral al- 
kali; combinations of which, with oxygen and sulphur, re- 
sulted in the formation of the second named earth, alwmine, - 
in which, a portion of nitrogen, or the alkaline principle of 
nature, is always detected in the form of potash. Combina- - 
tions of these two minerals, silex and alumine, constitute the 
~ solid nucleus of the earth, which the immortal Werner has 
ranked as the first primitive rock of our globe, and by which 
all the subsequent formations are supported, and from which 
they are derived. Bee 
XXX. 
Further proofs that Silex 1s a Primitive Earth. 


On consulting the works of the most eminent geologists 
and mineralogists, it will be seen, that.of the seven natural 
divisions of the mineral kingdom, (xxvi. p. 78,) there have 
been ascertained the following substances, that are the re- 
sults of the chemical combinations of two or more of the sub- 
stances constituting those divisions: ; 

1. Combustible bodies ascertained 41 species and varieties. 

2. Alkaline earths and salts, 128 


_ 3, Earthy compounds or stones, 332 ° 
e “4. Ores of metals, &c. 256 
i? Total, 757 species and varieties. 


_ Of those substances, the earthy compounds or stones de- 
mand our present consideration; and first of simple earths and 
_ Stones. 


1. Stlex. 
Twenty-six minerals, essentially composed of this earth, 


and which have never yet been seen crystallized or transpa- 
rent, form the first division of silicious stones. These are, 
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J. Carssye. 2 Cuancepony, common; cacholong, 
earnelian, sardonyx and plasma. 3. Siiicious SintER with 
its varieties, hyalite and michaelite. 4. Hesiorropr. 5. 
Curysoprase. 6. Opat, with its varieties, precious and 
common opal, hydrophane, girasol, semi-opal, menelite and 
opalized wood. 7. Fuitnt, var. swimming flint. 8. Horn- 
STONE, var. agatized wood. 9. Sinicauce. 10. Bouur 
Stone. 11. Jasper, var. common, striped, Egyptian. To- 
tal, 26. 

Twenty-six minerals, composed of si/ex, nearly or entirely 
pure, though often occurring in amorphous masses, are very 
frequently in crystals, which in perfection and beauty, are not 
exceeded by those of any other mineral. (CLEAVELAND.) 
They constitute the second division of silicious stones or the 
quartz family, of which there are 26 species and varieties. 
We have thus 52 minerals, whose chemical analysis give 
from 84 to 99 per cent. si/ex to the hundred, the balance con- 
sisting of oxide of won and water. 


2. Compound Stones. 


Thirty-nine combinations of si/ex, with other substances, 
result in the formation of 270 species and varieties of mine- 
-rals or stones; of these I shall only point to the combinations, 
and refer the reader for the species and varieties to PROFES- 
sor CLEAVELAND’s invaluable Treatise on Mineralogy. 


1. Combinations of Simple Earths. 


1. Silex, alumine and glucine. 5. Silex, magnesia and alumine. 
2. Silex, alumine and magnesia. 6. Zirconia and silex. 
3. Silex, magnesia and lime. 7. Silex, alumine and lime. 
4, Silex, alumine, lime and mag- 
nesia. i 
2. Combination of Earths with Water. gen 
1. Alumine and water. 10. Silex, magnesia, alumine and 
2. Silex, alumine, lime and water. water. 
3. Silex, alumine, alkali and wa- 11. Silex, magnesia and water. 
ter. 12. Silex, alumine, manganese, iron © 
4. Silex, alumine, iron and water. and water. © 
5. Silex, lime, potash and water. 13. Silex, alumine, carbon, sulphur 
6. Silex, barytes, alumine and wa- and water. 
ter. 14. Alumine, silex and water. 
7. Silex, lime, magnesia, iron and 15. Silex, alumine, lime, magnesia, 
water. - carbon and water. 
_ 8. Magnesia and water. 16. Silex, alumine and water. 
9. Silex, magnesia, carbonic acid 
and water. 
-_ ‘wee 3 - 2 


3. Combinations of Earths and Alkalhes.. 


FA Alumine, silex and alkali. a Silex, alumine, lime and alkali. . 
2, Silex, alumine and alkali. . ay 


4. Combinations of Earths and Acids 


1, Alumine, silex and fluoric acid. 4. Silex, alumine, magnesia and 


2. Silex, alumine, soda and muria- _ €arbonic acid. 
tic acid. 
3. Alumine, magnesia and chromic 
acid. 
5. Combinations of Earths and Metallic Oxides..- 
1. Alumine, zinc and iron. 6. Silex, alumine and iron. 
2. Alumine, magnesia and iron. 7. Silex, magnesiagnd iron. 
3. Alumine, silex and iron. 8. Silex, lime, roa eli and iron. 
4. Silex, alumine, lime and iron. 9. Yttria, silex, cerium and iron. 
5. Silex, lime and iron. 


We perceive, therefore, by the five foregoing divisions, that 
the earths enter into combination with water, or with each 
other; with alkalies, with acids, and with metallic oxides, and 
thus constituting a variety of minerals or stones, from the 
simple gravel of the ocean, to the most valuable gems or pre- 


cious stones; and that these species and their varieties, are 


occasioned by the proportions of the ingredients contained in 
them; and which, according to the foregoing arrangement, 
consists of 39 different combinations, whose generic names 
are applied, or rather, are derived from the predominant in- 
gredient which is first named in the combination. Hence, 
we have 28 combinations in which silex is the predominant 
ingredient; these are, therefore, siliceous earths or stones, pro- 
perly so called. Again, we have 6 more combinations in 

rhich silex is an essential and important ingredient; thus, it 
is either a principle or essential constituent m 34 of the 39 
combinations. 

Of aluminous earths we have but one genus, whose species. 
are composed of alumine, nearly or entirely pure, and this is 
SAPPHIRE With its varieties, which increases the list to 40; 
and of the foregoing 39 combinations, alumine is found to be 
a predominant ingredientin 8 of them; which, added to the 


__ sapphire, gives us 9 aluminous earths or stones out of 40. 


The earth magnesia occurs but once as a predominant ingre- 
dient in hydrate of magnesia; the earth zirconia once, and 
the earth yttria once; thus completing the 40 combinations. 


_ The earths yétria, zircon and glucine, are found to have oc- 

ce ee but in one or two minerals; and the earth thorina but 

_ once in combination with yttria. The former, “from the ex- 
periments of Professor Berzetivs in 1815, has been pro- 
nounced to be a new earth differing from alumine, glucine, 
yttria and zirconia.” (Henry.) My impression, with re- 
gard to these new earths, is, that they are the product of the 
peculiar changes or decompositions that have taken place in 
certain of the foregoing minerals, by a series of fortuitous oc- 
currences, and upon the same principle that alwmine has 
been supposed to have derived its origin from silex, (page 84.) 


a Fe. 2. % €F 
Alkaline Eurths. 


The alkaline earths are, 1. Barytes. 2. Strontites. 3. 


Lime. 4. Magnesia; and because of the potash usually 
found in its composition, 5. Alumine. Combinations of 
these earths with acids, result in the formation of barytic, 
Strontian, calcareous, magnesian and aluminous salts, viz. 
1. Carbonate ea iorcee. 2. Sulphate of barytes. 3. Car- 
bonate. 4. Sulphate of strontian. 5. Barystrontianite. 
6. Carbonate. 7. Phosphate. 8. Fluate. 9.* Sulphate. 
10. Arseniate. 11. Tungstate. 12. Nitrate of time. 13. 


Carbonate. 14. Sulphate. 15. Borate. 16. Nitrate of 


maGNesIa. 17. Mellate. 18. Sub-sulphate. 19. Phos- 
phate of ALUMINE. 

The result of the foregoing combinations give us 95 spe- 
cies and varieties of native mineral salts, formed by the union 


of alkaline earths with acids. Of these there are two species 
of barytic salts, 3 of strontian, 83 species and iit. | 
b 


lime, 4 of magnesia, and 3 of alumine. The richest marbles 
. . . + . . . 
in the universe are contained in this section. 


XXXII. 
Alkaline Salts with Earthy Bases. 


This order, as far as has been yet ascertained, consists of 
6 species, formed by combinations of alumine, potash, sul- 
phuric acid, and 1 of silex. These are, 1. Sub-sulphate of 
alumine and potash. 2. Siliceous sub-sulphate of alumine 
and potash, or alum stone. 3. Sulphate of alumine and pot- 
ash, or native alum. 4, Fluate of soda and alumine. 5. 
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Glauberite. And 6. Polyhalite. From the foregoing abridg- 


ed account of the minerals named in this and the preceding 
section, it has been shown, that the five genera of z'kaline | 
earths, by combining with different acids, have resulted in the 
formation of 101 species of native salts, and embracing among 
them many compounds of great value, and of importance to 


_ the arts, commerce and agriculture, besides several of consi- 


derable use in the practice of medicine. 


XXXIII. 
Combustibles. 

‘Chemically considered, nearly all the bodies in the three 
kingdoms of nature, are either supporters of combustion, or 
are combustibles. ‘To enumerate these, would be to retrace 
nearly all the substances connected with nature. In the pre- 
sent section, it is designed to notice those only, that, accord- 
ing to their physical characters, are strictly erititled to the 
term combustibles; these are, 


1. Hydrogen. 5. Graphite. 
2. Sulphur. 6. Lignite. | 
3. Carbon. 7. Peat. 


4. Bitumen. vig 
_ This order, besides the seven species just enumerated, con- 
sists of 34 sub-species and varieties, in all 41 members, em- 
bracing the inflammable gases, the extensive beds of coal, 
amber, petroleum, &c. &c. [have long since adopted the 
opinion, that as oxygen existed in a latent form in most sub- 
stances of our globe, and being always accompanied by its 
antagonist nitrogen, with few, if any exceptions; that conse- 
quently, all substances influenced by atmospheric air, must 
contain a proportion of nitrogen, as well as oxygen; that some 
substances having stronger affinities for nitrogen than they 
have for oxygen, enter readily into combination with the 
latter; an example of which is offered in cannel coal, also in 
slaty coal. 

Nothing can afford stronger proofs of the imperfect me- 
thods of conducting the analysis of substances, than the va- 
riable results given by chemists of different specimens of the 
same compound. Thus, cannel coal was found by Mr. 
Kirwan, to be composed of carbon 75.2, bitumen 21.68, ash- 
es 3.12—=99.82 (loss, 0.18.) Mr. THomson obtained from 
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a specimen of cannelscoal analysed by him, carbon 64.7, hy-. 


drogen 21.6, nitrogen 13.7=to 100. Again, in a specimen 
of slaty coal, he obtained carbgn 75.3, hydrogen 4.2, nitro- 
gen 15.9, oxygen 4.6—=100. Indeed, in numerous instances 
of the analysis of different substances, we find, out of every 
hundred, a loss of from 1 to 5 per cent., which is not ac- 
counted for, (page 72.) The method adopted by Mr. Toom- 
Son im the analysis of these specimens, has given results 
highly important to the science of chemistry, and has proved, 
that notwithstanding the great difficulty that attends the ana- 
lysis of nitrogen gas, it is possible, at least, to detect its 
presence, and to ascertain its volume, when combined with 
other substances. And we may anticipate the period, when 
it will be proved both by synthesis and analysis, that bodies 
acquire solidity from a given predominance of the alkaliniz- 
ing and solidifying agent of nature, above the acidifying and 
liquifying agent; or, in other words, NrrRo-FRicoRIC predo- 
minating above OxI-caLoric, as defined in Diagram Ist. 


. XXXIV. 
* ‘ Ores. 


The substances embraced by this class, comprehends all 
the mineral bodies that are composed either entirely of me- 
tals, or of which metals constitute the most considerable and 
important part.» It is from minerals of the foregoing descrip- 
tion, that all metals are extracted; for which reason, they 
have obtained the name of ores. The metals exist in these 
in one. or other of the following states: 1. In a nietallie state, 
and either solitary or combined with other metals. 2. Com- 
bined with sulphur. 3. In the state of oxides. 4. In the 
state of chlorides; or 5. Combined with acids, and thus con- 
stituting metallic salts. According to the states in which these 
metals exist in their ores, will be their genera. The five 
states above enumerated, are such as they have been found 
naturally to present, and thus constituting the five following 
genera: gt 


1. Alloys. 4. Chlorides. 
2. Sulphurets. | 5. Salts. 
3. Oxides. 


It must be observed, however, that every metal has not hi- * 


» therto been found in all these five states, and that some of 
° 12 


them are hardly susceptible of them all. Some orders, there- 
fore, want one or more genera; and this will appear more 
clearly when the nature of their combinations are investigat- 
ed: Several of the metals exist only in the state of alloys; 
hence, such orders can consist of but one genera; such, for 
instance, are gold, platinum, palladium, tridvum, tellurvum, se- 
lenium, cadmium, &c. Other orders, besides existing as al- 
loys, also enter into combination with sulphur; hence, consti- 
tuting sulphurets, or with some oxidizing body thus constitut- 


ing oxides; with oxymuriatic acid, or chlorine constituting: 


chlorides, or with oxygen, and thus constituting salts. Such 
orders, therefore, may contain two or more genera, in propor- 
tion to the nature of their combinations; and as thirty metals 
are, at present, acknowledged in the latest works on minera- 
logy and chemistry, they dentate constitute as many orders 
in the classification of ores. 

The names that have been given to these ores, it will be 
seen, are derived from the metal most predominant in them, 


which are as follows: . 
v 
Orders. # ‘ 
1. Gold. «. 7. Copper. 13, Cobalt. 19. Chrome. 25. Cerium. 

2. Platinum. 8. Iron. 14. Manganese. 2(. Molybdena. 26. Selenium. 
3. Iridium. 9. Lead. 15. Arsenic. 21. Tungsten. 27, Cadmium. 
4. Palladium. 10. Tin. 16. Bismuth. 22. Titanium. 28. Osmium. 
5. Silver. 11. Zine. 17. Antimony. 23. Uranium. 29. Rhodium. 

6. Mercury. 12. Nickel. 18. Tellurium. 24. Columbium. 30. Wodanium. 


‘Two hundred and fifty-six species and varieties of the 
foregoing orders, are enumerated in the last catalogue of me- 
tallic combinations, including such only as havé been found 
native in different parts of the globe, as may be seen on con- 
sulting THomson’s splendid volumes of chemistry, or 
CLeaVELAND’s scientific arrangement of minerals, &c. 

It must be therefore obvious, from the very nature of these 
combinations, and the amazing number of recent discoveries 
in the mineral kingdom, that there has been, not only a con- 
tinued succession of primitive bases, or generic sources, since 
the Creation, but also an extensive*increase in the respective 


classes and orders of those bodies which constitute it. And _ 


we shall shortly discover, in the succeeding sections, nume- 
rous circumstances connected with the formation of the dif- 


’ ferent classes of rocks of which the nucleus of our earth is 


composed, that confirms this opinion. Indeed, we know of 
° 
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uo more ample illustration of this subject, than the palpable 
and undeniable evidences that these natural formations afford. 
It actually appears as if nature, designing to be her own histo- 
riographer, had written or imprinted in the most legible char- 
acters, her origin, her mutations, and her continued increase 
of subjects, constituting as many epochas; each of which 
have been, and still are to be decyphered, by an attentive exa- 
mination of her rocks. 


It was from such an examination that the celebrated Wrr-: 


NER qualified himself for, instructing his pupils, and for be- 
stowing to the world the most scientific and lucid theory of 
the earth, that had ever been taught or published; and which 
has happily rendered the science of geology not only consist- 
ent and attainable; but respectable and important; and which 
has -since enlisted the talents of a Cuvier, a JAMESON, a 
Mircuivy, a CLeavevanp, and a Roginson,* whose splen- 
did works on geology and mineralogy, will secure to them a 
character and a fame, that entitle them to class among the 
first philosophers of the present century. 


ARV 2 
Werner’s Arrangement of Primitive Rocks. 


From the most critical examination of the various classes 
of rocks that have been hitherto discovered, the learned 
Werner, Professor of Mineralogy at Freybourg, had ascer- 
tained such established peculiarities, as enabled him to decide 
on the difference of their formations, and thence to arrange 
them in appropriate classes; of which, he enumerates five sets 


or aor classes. F 
is first class, which he has termed primitive formations, 
‘consist of such rocks as do not contain remains of organized 


* The literary world are called upon to deplore the lamented death of 
Dr. Samvet Rosinson, of » member of the American Geolo- 
gical Society, and author of “A Catalogue of American Minerals, with their 
localities,” &c. This devoted servant of science, was busily engaged in pre- 
paring for the press a Theory of the Earth, though labouring under that most 
distressing and fatal disease, phthisis pulmonalis; and for the relief of which 
he had recently located himself in St. Augustine, where he had commenced a 
literary correspondence with the author of these sketches; and so intent was 
this friend to science upon the subject of his pursuits, that he exerted himself 
to pen his last letter to the author, but a few hours before his dissolution. The 
loss of such a character is a national one; his invaluable works will be his best 
eulogium. 


92 : 


bodies, or any extraneous matter indicative of the previous 
existence of either vegetable or animal life. Hence, it is con- 
ceived, that these rocks were formed before the earth was fer- 
tilized by vegetables, or inhabited by animals.” Further, the 
rocky masses that now exist, amount to about sixty different 
combinations or formations; of these, variously placed over 
each other, the whole crust of the earth is composed to the 
greatest depth that the industry of man has been able to pe- 


netrate. Now, these rocks, with respect to each other, occu- 


py a determinate situation, which«holds invariably in every 


part of the earth. Thus, limestone is no where found under 


granite, but always above it. It is to be noticed, however, 
that primitive granite is meant, because, WERNER has since 
discovered a newer formation of that mineral bedded upon 
newer porphyry, and under newer serpentine, and this rock is 
consequently distinguished as transition granite. 

Were. we to suppose every particular rock or layer which 
constitutes a part of the earth’s surface, to be extended round 
the whole earth, and to be wrapped around the central nu- 
cleus like the coats of an onion; in that case, every rock 
would occupy a detefminate place; one species would be al- 
ways lowest, or nearest the centre; another species would. 
uniformly rest upon the first, a third upon the second, and 
soon. Though the rocks do not, in reality, extend round 
the earth in this uninterrupted manner, though partly from 
the irregularity of the nucleus on which they rest, partly from 
their own irregularity of thickness in different places, and 
partly from other causes, the continuity is often interrupted; 
yet still, we can trace enough of it to convince us, that the 
rocks which constitute the earth’s crust; considered in a great . 
scale, are every where the same, and that they occupy the 
same situation with respect to each other. Werner has 
therefore chosen the relative situation as the basis of his clas- 
sification of rocks. In particularizing these classes, the first 
consists of those rocks that lie nearest the centre of the earth, 
and are covered by all the rocks we know; hence it is the 
lowest. The second class consists of those rocks, which, in 
that case, would lie immediately above the first class, and 
cover them. The third would cover the second in the same 
manner; the fourth the third; and the fifth would be upper- 
most of all, and constitute the immediate surface of the earth. 
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The first class of rocks are covered by all the rest; but, never 
themselves lie over any other. ‘These grand classes of rocks 
he has denominated formations, and distinguishes them by 
the following specific names: aes. 
Class }. Primitive formations. 

2. ‘Transition. 

3. Flostz. 

4, Alluvial. 

5. Volcanic. 

It is to be remarked, that the primitive formations are not 
always at a great depth under the surface; very often they 
are at the surface, and constitute mountains. In like man- 
ner, the transition and other formations may, each in their 
turn, occupy the surface and constitute the mass of a rock or 
mountain. In such cases, it must be evident, that all the 
subsequent formations which would otherwise cover them, 
are wanting’ in that particular spot. Each of these grand 
classes of formations, consists of a greater or smaller numbér 
of rocks, which occupy a determinate position with respect to 
each other; and which, like the grand formatiois themselves, 


may often be wanting in particular places. Werner enume- - 


rates fifteey sets of rocks in his first class; seven sets of which 
are actually primitive. Thus, 1. Granite, lowest of all the 
rocks. 2. Gneiss, coveriNg granite. 3. Mica slate, over 
gneiss. 4. She slate over mica slate. 5. Newest primitive 
porphyry over clay slate. 6. Sienite over the porphyry. And 
7. Newer serpentine over sienite. The eight remaining rocks 
of this class, he terms subordinate. (See THomson, JAamE- 
son, CLEAVELAND, &c.) 

His second class consists of such rocks as have imbedded 


in them such fossil remains as are not known to exist in the - 


present age of the world, and consist of the extinct species of 
coral and zoophytes towards their summits; and of vegetable 
petrifactions of extinct species of ferns, capillary plants, and 
palm leaves towards their base. This remarkable circum- 
stance induced him to conclude, that these rocks were formed 
after the earth contained organic beings. Hence, the name 
transition, which he has imposed upon this class, as if they 
had been formed when the earth was passing from an unin- 
habited to an inhabited state. The date of these formations 
is considered to be very remote, since the petrifactions which 
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they contain are the remains of vegetable and animal species 
now extinct. { 

All the rocks of this class do not afford petrifactions; since, 
according to Jameson, these bodies have been discovered hi- 
therto only in the limestone, greywacke, greywacke slate and 
clay slate. . 

‘The third grand class of formations has received the name 
of floetz or flats, because they lie usually in beds much more 
nearly horizontal than the preceding. They contain abun- 
dance of petrifactions, and these much more various in their 
nature, than those which occur in the transition formations, 
consisting of shells, fish, plants, &c. indicating that they were 


formed at a period when these organized bodies abounded. 


The fourth grand class is termed alluvial, and constitutes 

the great mass of the earth’s surface; it is thus termed, be- 
cause this class is formed by the gradual action of rain and ri- 
ver water upon the other formations; and may be considered 
as very recent formations, or rather deposites; the formation of 
which is still going on. Alluvial formations are generally 
divided intotwo sets, or those deposited in the vallies of 
mountainous districts, or the elevated plains which often oc- 
cur in mountains, and those deposited upon low flat land. 
The first kind consists of sand, gravel, &c. which" constituted 
the more solid parts of the nefehbouring mountains, and 
which remained when the less solid parts were washed 
away. ‘The second set consists of loam, clay, sand, turf and 
cale tuff; which latter is a chemical deposite, extends widely, 
and contains plants, roots, bones, &c. which it has encrusted. 
The clay and sand often contain petrified wood, and likewise 
skeletons of quadrupeds. . 
' To Professors Cuvier, Mircuity, Jameson, &c. we are 
particularly indebted for the discovery and detail of the most 
important geological facts concerning the organic depositions 
contained in the different formations of the globe; and in or- 
der to distinguish these deposites, with a view to the esta- 
blishment of the respective periods of their deposition, I have 
embraced the following method, which is, in fact, an abridg- 
ment of the important details of the foregoing illustrious phi- 
losophers on this subject. 
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Of Primitive Petrifactions. © =~ 


That petrifactions naturally divide themselves into tw 
kinds, is readily inferred from what has been already said 
concerning them. The first consists of the extinct species of 
vegetables and of marine animals, such as mddrepores, corals, 
&c.; and the second of both marine and land animals, whose 
Species are extinct or unknown to the present’ age, and con- 
sisting of amphibia, quadrupeds and human skeletons. 

Those are to be considered the most ancient, and conse- 
quently of the first class of primitive petrifactions, that are 
found in situations that appear to have been forming; and 
these remains to have been deposited in them while thus 
forming, and, anterior to the earth’s being inhabited by land 
animals, or animals of the more perfect species. oe 
' The first class of primitive petrifactions, therefore, appear 
to consist of fossil corallitic and other marine substances, that 
have been discovered imbedded in the transition rocks, in va- 
rious parts of the globe, together with plants of the capiilary 
Species, such as ferns, maiden hair, ect and leaves of 
palm trees. Jussixu, in his dissertation on the herbs, sea 
sliells, and other bodies, found in certain stones at Chawmont 
in the province of Lyons, mentions the impressions of various 
kinds of herbs upon these stones, which he describes to be of 
thespecies of ferns and palm trees. Dr Maittet, in his Tel- 
hiamed, describes the same impressions, and tells us, that “the 
multitude of the difference of these plants is so great about 
St. Chaumont, that every quarry seems to be a source of in- 

_eredible variety.””. Werner, in his general observations on 
the formation of rocks in the district of Freybourg, describes 
similar impressions in the rocks of his second or transition 
class, in which the vegetable petrifactions are alledged to be 
“the fruit, stems and leaves of palm-like vegetables and parts 
of reeds.” ol 

JaMESoN, in his notes on Cuvier’s Essay, speaking of the 
distribution of petrifactions, says, “‘that in the coal beds of the 
first floetz limestone, the vegetable impressions are of lycopodi- 
ums and ferns, resembling those found in the old coal formation. 
But, that besides these, are the remains of plants of the palm 
tribe;” &c. Mr. Wesster, in his remarks on the mineralo- 


ee = ee a Py N ciate 


Bi 2 


sg y v7 
Lire 

, 96 : | 
ay of the south of England, describes the fruit, branches, ex- 
crescences, ligneous seed vessels, and berries impregnated 
with pyrites, as occurring in the lower marine formation above 
the chalk, in England. Prorressor M:rcuit1, in his obser- 
vations on the geology of North America, describes a strata 
of argillaceous slate, found near Wilkesbeare in Pennsylva- 
nia, that contains numerous impressions of ferns and other 
capillary plants, and the bark of palm trees. 

Madreporites, tubiporites, milleporites, and a vast number 
of the different genera and species of fossil marine relicks, 
shells, &c. have been discovered imbedded in transition lime- 
stone rocks, in greywacke, clay slate and greywacke slate, and 
other formations ‘anterior to the alluxal; which prove, be- 
yond controversy, their claims to the rank of primitive petri- 
factions. And they are so widely and extensively distributed 
in all parts of the globe, and in the same, or nearly the same 
geological situations, as further to prove, that they have been 


‘depositea contemporaneously, or at the same. periods of time, 


in all those parts of the earth in which they have been detect- 
ed. I have been informed, that in Edgefield and Lexington 
districts in South-Carolina, valuable whet-stones have been 
found in abundance; and that certain bodies, in a perfectly 
mineralized state, and completely petrified, yet resembling, 
various fruit, are also frequently found in the same districts. 


XXXVII. 
Second Class of Primitive Petrifactions. 

The second class of primitive petrifactions, consist of those 
fossil organic remains of bodies whose generations. are ex- 
tinct, or of which no living traces have been discovered in 
any part of the globe. It may be worthy of remark in this 
place, that specimens of fossil organic remains of the same 
species, taken from different sections of the globe, or from 
different strata of the same sections of the globe, are, some 
more pegfectly mineralized than others, and this circumstance 
might seem to operate against the conclusion of their being 
deposites of the same period or date.. The more perfectly 
mineralized specimens being considered the most ancient, 
while those that have been imperfectly mineralized, as the 
fossil bones dug up at Biggin Swamp in the Santee Canal, 
that appear to be only bleached or calcined, as it were, might 


be considered as more recent deposites, than those vestiges ) 


the same species that have been found in other parts of the 
globe, and in more perfect states of petrifaction. This dif- 
ference is easily accounted for by adverting to the fact, that 


it depends wholly upon the petrifuctive or non-petrifactive — 
Fines se of the stratwm in which these remains are imbedded. | 


hose found in gypsum or calc-tuff beds, are consequently 
saturated with the szdiceous or calcareous particles which con- 
stitute the stratum, and become hence periectly mineralized; 
while those. found in simple alluvial soil, peats, or bogs, are 
necessarily less perfectly petrified, and are soon decomposed 
on exposure to the air.* 

The fossil organic remains which constitute this second 
class of primitive petrifactions, are, some of them, so extra- 
ordinary, as to appear to us almost, the assertions of men la- 
bouring under the influence of a disordered imagination. I 


shall, therefore, waive the insertion, at least, in these synop- 


tical sketches, of those extraordinary remains, referring the 
inquisitive reader to the writings of M. De Maitier, who 
appears to have extended his researches to the utmost limits 


of authentic ancient history, for the wonderful facts recorded | 


in his Telliamed, or World Explained, and shall attend ex- 
clusively to those discoveries that have been made in our 
own times, and in some degree, within our own personal re- 
cognition. , 

‘To Cuvter’s Essay on the Theory of the Earth, the fol- 
lowing important geological discoveries have been appended 
by Professor Jamrson of Edinburgh, in his valuable notes on 
the said essay. ‘These notes contain a condenSed view of 
the fossil organic remains described by that indefatigable geo- 
logist, and consist of numerous extinct species of quadrupeds, 
amplibia, fishes, &c. discovered in the limestone caves and 
gypsum beds of Germany, Hungary, Bohemia, France, Cette, 
Gibraltar, Nice, Antibes, Corsica, Dalmatia, the Island of 
Cerigo, Arragon, and in the Vicentine and Veronese. ‘They 
include many genera and species of quadropa nearly allied 
to the presently existing species; but are, nevertheless, deci- 
dedly of distinct classes to any now existing. In Germany 

* The waters of Edisto River in South-Carolina, are becoming famous for 


mineralizing the boughs of trees; a specimen of which is in possession of Mr. 
Blewer, on the King-street Road. 
13 
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and Hungary, the fossil remains of two species of bears, are 

abundant in the limestone caves; and what is remarkable, 

they occur in an extent of upwards 200 leagues! 

Esper describes a prodigious quantity of teeth, jaws and 
other bones, discovered grouped with stalactites in the caves 
of Gaylenreuth on the frontiers of Bayrenth, where hundreds 
of cart-loads of bony’ remains have been found; three-fourths 
of which, Cuvier estimates to be those of bears now extinct; 
one half, or two-thirds of the remaining fourth, belong to a 
species of hyena; a small number belong to the lion or tiger 
genus; another portion to animals of the dog or wolf kind; 
and lastly, the smallest portion to different species of smaller 
carnivorous animals, as the fox and pole-cat. 

_ The limits of this synopsis, will not admit a detailed ac- 

count of these remains; I| shall, therefore, briefly enumerate 

their classes, orders, families and species. 

Class 1.. Mammalia; order, digitata; family, glires; of this 

family, a species of cavia, nearly allied to the 
guinea pig, and a species of mus, allied to the 
earth rat. 

Of the family fere, two species of ursus or bears; quantity 

incredible. 

Of the genus canis or dog, several species. 

Of the genus felis or cat, one species allied to the caugar. 

Of the genus viverra or weasel, two species allied to the 

. pole-cat. 
Of the family bruta; genus, bradypus or sloth, two species. 
1. Megalonix, the size of an ox, discovered in 
* the limestone cave of Virginia. 2. Megatherium, 
of the size of the rhinoceros, discovered at Bue- 
nos Ayres. 

Order Marsupialia; family, didelphis, one species. 
Solidungula; genus, equus or horse, one species. 
Bisulca; genus, cervus or deer, seven species. w1. 

Fossil elk of Ireland. 2. Fossil deer of Scania. 
3. Of Somme. 4. Of Etampes. 5. Fossil roe 
of Orleans. 6. Of Somme. 7. Fossil red deer 
or stag. 

_ Genus bos or ox, four species. 1. Aurochs. 2. 
Common ox. 3. Large buffalo of Siberia. 4. 
Fossil ox, resembling the musk ox of America. 
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Order Multungula; genus rhinoceros, one species. 
Genus hippopotamus, two species. 7 
Genus tapir, two species. — ‘ 
Genus sus or hog, one species. 
Genus mastodon, five species. 1. The great mas- 
todon. 2. Mastodon with narrow grinders. 3. 
Little mastoden with small grinders. 4. Mas- 
todon ‘of the cordilleras. 5. Humboldian mas- 
todon. 


Elephant or mammoth of the Russians, one Species. — 


Genus paloeotherium, ten species, varying in size, — 


from that of a horse to that of a common sheep. 
Genus anoplotherium, five species, of similar sizes 
with the foregoing. 
Order Pulmata; family, ghres; genus, castor or beaver, 
two species. 
Family, fere; genus, phoca or seal, one species. 
Family, bruta; genus, lamantin, two species. 
Class Aves. Genus sturnus or starling, several species. 
Class Amphibia; order, reptiles; genus, testudo or tortoise, 
several species. : 
Genus crocodilus or crocodile, two species. 
Genus monitor, one species. 
~ Genus salamandra, one species. 
Genus bio or toad, one species. 
Class Pisces. Various fragments of undetermined spe- 
_ cies. 
With regard to the fossil sawrus of Cuvier, SOomMMERRING 
has determined it to form one of a series of animals interme- 


diate between the class mammalia and the class aves, and has 


named it ornithocepalus antiquus, from the resemblance of its 
head to that of a bird. 
All the fossil species of quadrupeds, enumerated above, 
have been found in the alluvial soil which covers the bottoms 
of valleys, or is spread over the surface of plains. All of them 


are strangers to the climate where these bones now rest. ‘The. 


five species of mastodons alone may be considered as forming 
a distinct and hitherto unknown genus, nearly allied to that of 
the elephant. All the others belong to genera, still existing 
in the torrid zone. ‘Three of these genera, viz. the rhinoce- 
ros, hippopotamus and elephant, occur only in the old world; 
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the fourth, the tapi, exists only in the new world. ‘The fos- 
sil species included. under the known genera, differ sensibly 
from the present species, and are certainly not mere varieties. 
Of all the above fossil species, the large hippopotamus is the 
only one which, we cannot say with certainty, does not be- 
long to the present living species of that genus. 

The small hippopotamus and gigantic tapir, are unques- 
tionably new species; there is scarcely a doubt of the fossil 
rhinoceros being a distinct species; and although the fossil 
elephant and the little tapir, are not so*well marked as new 
‘Species, yet as Cuvier remarks, there are reasons sufficient 
to convince the experienced anatomist, of their being differ- 
ent from any of the present existing species. ‘These different 
fossil bones are found every where in beds of nearly the same 
kind; they are often promiscuously mixed with bones of ani- 
mals resembling the species of the present time. These beds 
are generally alluvial, either sandy or marly, and always near 
the earth’s surface. It isttherefore probable, that these bones 
may have been enveloped by the last, or one of the last catas- 
trophes to which our earth has been subjected. In many pla- 
‘ces they are accompanied with accumulations of marine ani- 
mal remains; and in other places,,the sand and marl which 
cover them, contain only fresh-water shells. We have no 
authentic account of their having been found covered with 
jflo*tz or other solid strata, containing marine animals; and, 
therefore, cannot affirm that they were, for a long time, cov- 
ered with a tranquil sea. (JamEson’s Cuvier.) 


7 XXXVIIL. ahi ghd 
Proofs of the unwwersality of certain Fossil Organic Remains. 
- The rocks of Judea are, in many places, covered with a 


- soft chalky substance, in which is enclosed a great variety of 


shells and corals. ‘The greatest part of Mount Carmel, and 
those of Jerusalem and Bethlehem, are overspread with a 
white chalky stratum. In Mount Carmel are gathered many 
‘stones, which, being in the form of olives, melons, peaches 
and other fruit, are inposed upon pilgrims, not only as those 
fruit petrified, but as antidotes against several diseases. 
(MaunpREL.) , 

The mountains and quarries of Europe, afford numerous 
specimens of primitive petrifactions of the first class. 


" “Ot 


_ Switzerland is remarkable for the petrifactions contained 
‘in her mountains and repositories; petrified fish, of various 
kinds, are found imbedded in them. Mount Pelaere in Lu- 
cerne, supports an entire rock of petrified shells of oceanic 
origin, = 


China and Peru. We find the same disposition in all coun- 
tries where there are high mountains, though they are more 
remarkable in some parts than in others. We almost every 
where find upon the declivities of mountains sea shells, mad- 
repores, and corals petrified, and still adhering to the rocks. 
The mountains of Pisa in Tuscany, are covered with oyster 
shells to an extent of two or three miles. Fur1uie describes 
the mountains of Peru as presenting the same phenomenon, 
which has been also discovered in the country of the Acaou- 
kas of Mississippi, 450 miles from the sea shore. In France, 
about 60 leagues from Bourdeauz, in the parish of St. Croix 
du Mont, there is-a stratum of stone covered by a bed of oys- 
ter shells twenty or twenty-five feet thick, and extending up- 
wards of a hundred fathoms, and is again covered by another 
formation of stone five or six feet thick. In this, the inhabit- 
ants have hewn out a chapel 15 feet high, in which they ce- 
lebrate mass. The shells are united in the bank by a sand, 
which, being mixed and petrified with them, at present forms 
but one common rock. About half a league from Frankfort, 
on the other side of the Main, there is a mountain called Saz- 
enhausen, whence stones are dug; the whole substance of 
which is composed of small petrified shells; they are united 


by a fine sand, which forms a very hard stone, of which the 


strong walls of that beautiful city are built. At Vaquine, a 


small town in Provence, we find another mountain full of sea 


shells and large oysters, some of which are still alive. The 
fields adjacent to Havre de Grasse are full of oyster shells, 
which are also to be met with in a great’ many parts of 
France. (De Matccer.) , 

In the environs of Paris, numerous deposites of marine 
shells have been discovered by Cuvier, Broneaniart, and at 
Grignon by M. De France. In the south of England, Mr. 
Wesster has ascertained upwards of 80 species, and varie- 
ties of marine shells, madrepores, sponges, and numerous unl- 
known zoophytic remains. 


. 


here are rocks of this kind in all the large moun-. 
tains on continents, in the Pyrenean mountains, and those of 
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In North America, the remains of marine animals in the 
soil and rocks adjacent to the Jakes are numerous. ‘They 
abound in the greater part of the distance from Lake Erie 
through the counties of Niagara, Gennessee, Ontario, Sene- 
ca, Cayuga and Onondago. ‘They exist too in the counties 
of Lewis, Jefferson, St. Lawrence, Madison, Essex, Oneida, 
Montgomery, Washington, Chenango, and various others. 
The rocky stratum in the county of Ontario, is filled with 
organic remains; these are mostly madrepores. of fantastic” 
forms, differing from any at present found growing in the 
ocean. Along the iinois, in its whole course from Chicago 
near Lake Michigan to the Mississippi, organic remains of 
molluscas, and other unknown animals, are contained in the 
flinty masses, as noticed by that enterprising officer Major 
Lona, of the corps of Engineers. In the limestone around 
St. Louis and down the Mississippi to St. Genevieve, and be- 

ond, abundance of shells and madrepores have been found. 

Dr. Drake has detected similar organic remains in the lime- 
stone’surrounding Cincinnati; they consist of various species 
of marine shells, madrepores and tubipores. In the rocky 
masses near Kingsbury in the state of New-York, in Cherry 
Valley, at Helleberg, in Coeyman’s Patent, and the region 
watered by the Walkill, the quarries of Kingston, and various 
other places in the state, peculiar madrepores, corallines, and 
numerous species of marine shells, are abundant. (Mrr- 
CHILL.) 

An extensive stratum of fossil oyster shells, has been long 
known to exist in South-Carolina; they are of a circular 
form, and of a diameter of seven or eight inches; they are 
thick and heavy, dissimilar from any shells which are found 
on our séa shores. They ‘extend from Nelson’s Ferry, in the 
upper part of the district of Charleston, in a south-west- 
wardly course nearly parallel with the sea, towards the 
Three Runs on Savannah River, and are probably comected 
with those which Mr. Bartram describes as being fifteen 
miles below Silver Bluff on the Georgia side. (Drayton, 
Ramsay.) Various strata of marine shells have been found 
in digging wells, &c. in the district of Charleston. In some 
places, strata of shells, so agglutinated with marl and sand as 


to appear like stone, have been discovered at a depth of fif- 


teen feet below the surface of the earth, In Mr. Lonc- 


iw 


STREET’S experiment, that of boring for water, on a lot im 
Archiale-street, marine shells were discovered at a depth of 
17 féet below the surface; and again, another stratum at a 
depth of 49 feet! (Ramsay.) On boring for water on the 
square partly occupied by the Poor-House, the commission- 
ers discovered a stratum of marine shells between 18 and 20 
feet below the surface; again, another stratum 35 feet; a 
third stratum 43 to 46 feet below the surface; and lastly, at 
the amazing depth of 314 feet 3 inches, to 317.2. A stra- 
tum of shells, marle, sand and clay, and some thick solid 
marine shells broken. _(MoseEr.) 

The state of Georgia is said to be very rich in rare fossil 
sea shells. ‘On the south bank of Savannah River, near the 
place called White Bluff, about a hundred miles on a straight 
line from the sea shore, the shell banks make their first ap- 
pearance, and run a course south-west.* ‘These shells occur 
in different parts of the ridge of the land in which they are im- 
bedded, to a distance of forty miles. According to GENERAL 
MeriweatHer, not only the oyster shell is found, but clam 
shells, and a scalloped shell nearly similar to the clam. The 
General thinks he has seen some of them large enough to 
contain the foot of acommon man. At some distance above 
this ridge, there are several quarries of a kind of siliceous 
stone, which has a number of all kinds of shells intermingled 
and dispersed through it; these are petrified and hard as flint, 
are wrought into mill stones, and are considered as a good 
substitute for French buhrs. Ina spring near the high shoals 


of Apalachy, are found many echinites of a flat form, rather | 


larger than a Spanish dollar; they are converted to flint, and 


are aspecies of the scutella family. Exiicor’s Journal con- . 


tains accounts of the limestone rocks and fossils of the Apala- 
chy, Chatahouche and Flint Rivers. \t is composed, in many 
places, of broken shells, and filled with petrifactions. In 
Alabama, on the Tombigbee River, fossil shells of bivalve 
molluscas, of sea urchins and radiary animals, are found; and 
fifteen or twenty feet below the surface, is a stratum where 
wood is found of different kinds, partly decayed. Again, 
beneath this and a concommitant body of clay aad limestone, 


* Doubiless these are a continuation of the stratum mentioned in the pre- 
ceding paragraph. 
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is a substance resembling the grass of the margin of the 
ocean, accompanied by numberless marine shells. (Murr- 
CHILL.) 


XXXIX. 
Proofs of the unwersality of the remains of Extinct Animals. 


The soil of South-Carolina appears to have been the first 
in North America, in which the bones of the great mastodon 
have been discovered. Mr. Cartessy gives an account of 
some relicks of an animal supposed to be of the elephant spe- 
cies, dug up at Stono Swamp as early as the year 4482 
And in digging the Santee Canal in the year 1795, CoLéne 
Senr, the-engineer, found several bones of this animal be- 
tween eight and nine feet below the surface of the earth, 
Again, in 1797, others of a similar kind were discovered, 
about four miles distant from the first. (Drayron, Ram- 
SAY.) } “ 
In Kentucky, at the licks, which from the circumstance of 
the extraordinary number of bones found at different depths, 
from one foot to twenty feet below the surface, has received 
the name of the Big-bone Licks. .GoveRNoR CLARKE, at 
the especial request of the venerable Mr. Jerrerson, in 
1807, caused the soil to be extensively explored, in which, 
numerous remains of this animal have been detected, and 
identified with those of the great American Mammoth. (Jer- 
rerson, Mitcuity.) In Indiana, bones of the same animal 
were found in July 1817, in the east branch of the White 


_ River, a stream emptying in the Wabash. In Pennsylvania, 


similar remains have been discovered near Bedford. In New- 
York, at Chenango, at Goshen, the region watered by the 
Walkill; in the county of Rockland, 30 miles north of the 
city of New-York; and at New Antrim, eleven miles west of 
the latter place, numerous bones, some of the entire animal, 
of which the one in Peatx’s splendid Museum at Philadel- 
phia, is an example of the species of this extinct quadruped. 
On the eastern shore of Maryland, the grinder of an elephant 
was dug up, which, according to Dr. Haypen, differs from 
the grinders both of the African and Asiatic elephants. In 


the district of Columbia, the rib of a very large animal of thé 


Pephant species, was dug out of the bank of the Potomac. In 
7igima, in 1811, the remains of a mammoth were found on 
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the bank of York River, about six miles east of Williams- 
burgh. This discovery was communicated to the public by 
the venerable President of Wiliam and Mary College, the 
Rev. Bishop James Maptson. (Mircuit.): 3 

As yet, we have no authentic accounts of there having been 
any discoveries of a similar nature, in either of the remain- 
ing states except Florida. Fossil remains of the mammoth, 
have been found in that part of Florida now distinguished as 
the state of Louisiana. ‘These bones were found at the Ope- 
Jousas, on the farm of M. Nerat; a cart load, or more, were 
disinterred. 

Bones of this animal.have been found in many different 
parts of the island of Great Britain; as in the alluvial soil 
around London, in the county of Northampton, at Gloucester, 


at Trenton, near Stafford, Harwich, Norwich, in the island of - 


Sheppy, in the River Medway, in Salisbury Plain, and in 
Flintshire in Wales, and in the north of Ireland. (Jame- 
son.) Bones of this animal have been dug up in Sweden; 
and Cuvier conjectures, that the bones of supposed giants, 
mentioned by the celebrated Bishop Pontorripan, as having 
been found in Norway, are the remains of the fossil elephant. 
Torreus mentions a head and tooth of this animal dig up 
in the island of Iceland. 

In Russia in Europe, in Poland, Germany, France, Hol- 
land and Hungary, teeth and bones of this species of ele- 
phant, have been found in abundance. HumsBoxpr found 
teeth of this animal in North and South America. But it is 
in Asiatic Russia that they occur in greatest abundance. 
Pawwas says, that from the*Don or Tanais, to Tchutskoi- 
noss, there is scarcely a river, the bank of which does not af- 
ford remains of the mammoth, and these are frequently im- 
bedded in, or covered with alluvial soil containing marine pro- 


ductions; the bones are generally dispersed, seldom oceur-. 


ring in complete skeletons; and, still more rarely, do we find 
the fleshy part of the animal preserved. One of the most 
interesting instances on record, of the preservation of the en- 
tire carcass of this animal is given by Cuvier, as taken from 
a report in the supplement to the Journal du Nord, No. 
XXX, by Mr. Apams, adjunct member of the academy at St. 
Petersburgh; for an account of which, the reader is politely 
referred to MitcHiv’s edition of Jameson’s Cuvier, p. 253. 
14 
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”" | XL. 
Proofs of the atmospheric origin of AeroLites or Meteoric 
Stones. 


In my sixth lecture on the principles and properties of the 
electric fluid, sect. 4, I have devoted much attention to this 
wonderful and important subject; an abridged view of which 
I shall give in this section. We have the most respectable 
authorities for proving, that from time to time, there has fallen 
from the atmosphere upon the earth, ponderous masses of 


metallic substances, termed aerolites or meteoric stones, some 


of which have been found to exceed thirty tons, or sixty 
thousand pounds weight! Occurrences of this kind, though 
not always to the same extent, have been recorded by Mosxs 
in the Bible, and subsequently by Livy, Pautas, Puy, 
Dion, Carpven, Muscnensproek, De Lavanpne, Fourcroy, 
Tuomson, Jameson, Branpe, and a host of other eminent 
philosophers. 

The facts most remarkable in these stones, are, that there 
is nothing like them in the earth, and that their descent to the | 
earth is always preceded by, or accompanied with meteors or 
other aerial phendmena. Almost all the meteors that have 
been observed, resembled each other in their characters. 
They were luminous, at a very great height, moved very 
swiftly, and disappeared in a short time; their disappearance 
was usually accompanied by a loud explosion like a clap of 
thunder; and it was always constantly affirmed, that heavy 
stony bodies fell from them to the earth. Previous to their 
fall, they move in a direction nearly horizontal, and they seem 
to approach the earth before they explode, and the explosion 
is followed by showers. of sand, sulphur, &c. or the falling of 
stones. Sometimes the stones continue luminous till they 


-sink in the earth; but, most commonly, the luminousness dis- 


appears at the time of the explosion. ‘They are always hot 
when they fall, and differ in size from a few ounces to several 
tons! they are usually roundish, and always covered with a 
black crust, which, from the analysis of Howarp, consists 
chiefly of oxide of tron. In many cases they smell strongly 
of sulphur. 

Some of the ancients considered these stoues to be of vol- 
canic origin. Others, that they were bodies floating in space 
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unconnected with any planetary system; that they are at- 
tracted by the earth in their progress, and kindled by their 
rapid motion through the atmosphere. Somé again consider 
them to be little planets, which, circulating in space, fall into 
the atmosphere, which, by its friction, diminishes the velo- 
city, so that they fall by their weight. La Prace suggests 
the probability of their having been thrown off by the volea- 
noes of the moon. Mr. THomson considers them fragments 
of fire balls. But the most probable opinion of the origin 
of these aerial visitants, appears to me to be that advanced 
by Mr. Kine and Sir Wittram Hamitton, “That they are 
concretions actually formed in the atmosphere;” and this con- 
- clusion, it is said, has been acceded to by most philosophers. 
(Annats or Puttosopny, &c.) ay 

I have several reasons for concurring with these gentlemen, 
and for believing these bodies to be of atmospheric or electri- 


cal origin. It will be recollected, that my theory of electri- 


city, considers magnetism as one of its species. | have alrea- 
dy explained, in the preceding sections, the astonishing influ- 
ence and powers of the great physical agents, and their pro- 
perties of attraction and repulsion; contraction and cohesion; 
the polarising or magnetizing powers of the violet ray; and 
_ the influence of these agents as constituting the etherial fluids 
of the firmament. We have only, therefore, to reflect upon 
the all pervading and all sustaining qualities of these fluids, 
that innumerable worlds are suspended and kept within their 
orbits, receive their fuel and their fires, and are made to per- 
form all their revolutions upon the bosom of this ocean of ethe- 
rial fire! And shall we, for one moment, hesitate to admit 
its capability of supporting these bodies, of attracting and 
holding the particles of which they are formed, in perfect 
chemical combination? 

The phenomena that invariably accompany these aerolitic 
substances, have been admitted by the most eminent philoso- 
phers to be strictly electrical; that is, the meteors from which 
they proceed, or by which they are accompanied; and when 
we consider the materials of which these bodies are compos- 
ed, we can no longer hesitate in yielding to the fact, that they 
are of electrical origin. 


The results of the chemical analysis of these stones. by 


Mr. Howarp, VaueueEin and others, afford sufficient proofs 
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of the correctness of the opinion which I have advocated. 


These eminent chemists have all agreed as to the constitu- 
ents of these bodies, which are found to be as follows: 1. 
Tron. 2. Nickel. 3. Chromium. 4. Cobalt. (These are 
all magnetic metals.) 5. Oxide of won. 6. Sulphur. 7. 
Silica. 8. Manganese. 9. Lime. 10. Alumina. 11. Mag- 
nesia. ‘These constituents are not invariably present in all 
the specimens that have been analyzed; but are meant to 
convey an idea of the aggregate result of the various analy- 
sis that have been made of them. Some have been found 
wanting of several of these bodies; while others have been 
deficient of some others differing from them; but the result 
of the most remarkable analysis of these stones, is that which 
has been enumerated above. 

In THomson’s chemical works, we perceive a table of 
these stones drawn up by that indefatigable naturalist M. 
Izarn; from which, 16 have been considered of importance 
towards the establishment of the fact of their occurrence, and 
the diversity of their appearance, which will account for the 
different results of their analysis. ‘The first is the shower of 
sulphur, recorded by Moses in the XIXth chapter of Gene- 
sis, 24th v. 2. A mass of iron of 14 quintals, noticed by 
Pattas, as having fallen at Abakanh in Siberia. 3. The 
shower of stones, mentioned by Livy, which fell at Rome, 
Anno 640 before CHRIST! 4. A similar shower of stones 
at Rome 324 years before CHRIST! recorded by Ossr- 
quens. 9. A very large stone which fell near the river Ne- 
gos in Thrace, in the 2d year of the 78th Olympiad, recorded 


» by Puiny. 6. A stone weighing 255lb., which fell: near 


Basle at Ensesheim, on Wednesday, the 7th November, 1492, 
accompanied with loud thunder. ‘This stone. was, by order 
of King Maximituian, deposited in the church of Enses- 
heim. 7. The fali of 1200 stones in the year 1510, near 
Padua in Italy, one of which weighed 120lbs., and recorded 
by Carven and others. 8. A burning stone which fell on 
Mount Vaisir in Provence, on the 27th November, 1627, re- 
corded by GassEnp1, which weighed 50lbs. 9. A stone of 
300lbs., which fell near Verona in the year 1672. 10. A 
stone which fell at Larissa, with a hissing noise and the 


smell of sulphur, in 1706, recorded by Lucas. 11. In 1753, 


De Letanp witnessed a phenomenon of the same kind near 
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Pont de Vesle. 12. In 1768, three of these stones fell in dif- 
ferent parts of France. 13. In 1783, one of these stones fell 
in England, and recorded by Cavatio. 14. In 1790, there 
was a shower of stones near Agen, witnessed by Darcet and 
others. 15. In December, 1795, a stone fell in Yorkshire, 
England, near the house of Major Toruaw; it weighed 56lbs. 
(Branve.) 16. A mass of iron, seventy cubic feet, fell in 
America, April 5, 1800, and recorded in the Philosophical 
Magazine; besides various others of smaller dimensions, from 
7 to 60lbs., which fell in various parts of the world, together 
with showers of sand, of fire, of sulphur, and of mercury. 
(Tuomson, vol. 3, p. 197.) 17. M. De Humpo.or has an- 
nounced, that an qaerolite has been found, which is truly a 
volcanic production, it being formed of crystals of pyroxene; 
but he doubts its having been projected to the earth by a vol- 
cano of the moon. The capacity of the gases for holding in 
solution the particles of matter, and which constitutes a prin- 
cipal feature in my Theory of the Earth, has been somewhat 
confirmed by the conclusion of Sir H. Davy’s experiments 
on ammonia, which, says Henry, “If this should. be esta- 
blished, we shall obtain proof of a fact of the greatest novelty 
and curiosity, viz. the existence of a metal, or a metalle 
oxide, whose natural state is that of an aeriform fluid.” 
(Henry, vol. 1, p. 201.) . 

To the mind prepared to acknowledge the omnipotent in- 
fluence of the SUPREME FIRST CAUSE! and to refer to 
it, as competent to every possible event and contingency in 
nature, novel and curious as it might appear, it would convey 
the idea, that such was probably the primitive state of the 
primordial mass of matters at the Creation; that is, their 
“natural state was that of aeriform fluids,” holding in solution 
the base of all bodies, and existing in the condition described 
in the VIth sect. p. 14. I have also remarked on the influ-' 
ence of the three simple gases, hydrogen, oxygen and nitro- 
gen, as extending to the utmost limits of our atmosphere; and 
when we take into consideration the magnetizing influence of 
the violet ray of light, and the magnetic metals that consti- 
tute these bodies, it appears to me, that something like a 
clue to their origin, offers itself from all these peculiar circum- 
stances, when taken in connexion. 
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“My conclusion has therefore been, that upon the same 


principles that water holds in solution particles of various 


substances, of minerals, metals, and metallic oaides, eviden- 
ced in different mineral springs, whose exhalations are conti- 
nually mixing with the matters of the atmosphere, that these 
gases, after having been absorbed by water in and upon the 
earth, may hold in solution particles of decomposed or oxi- 
dized metals and minefals, not however as constituent prin- 
pe but merely as so many adventitious combinations, 
which, in their liberation from the earth, they convey into the 
higher regions of the atmosphere, in which the oxygen and 
nitrogen gases, in the act of their rénewal, are disengaged 
from these particles; and these, by virtue of the electro-mag- 
netic attraction, are brought readily to combine, and thus to 
constitute the nucleus of these aerolitic compounds, which con- 
tinue to revolve with our atmosphere, and to accumulate si- 
milar matters, until disturbed by the causes occasioning their 
ignition and consequent explosion or projection to the earth; 
and these causes, I conceive to be, either the spontaneous in- 
flammation of the substances, or their gravitating towards the 
region of thunder and lightning in the lower strata of the at- 
mosphere, by which they are exploded. * And this opinion of 
their formation in the atmosphere’ acquires still greater 
weight, when it is considered that aqueous vapours are abun- 
dant in the lower regions of the atmosphere, and hold in so- 
lution particles of selex, alumine, &c.; that these vapours may 
be rarified and converted into hydrogen, still holding in solu- 
tion these particles, which, uniting with those of the metals, 
become thus accreted in the atmosphere, where they may con- 
tinue increasing in magnitude, and revolve for ages, or until 
they arrive at those limits, to which by a law of nature they 
were destined. . . 

Upon this principle we may very rationally account for the 
showers of sulphur, which have fallen in different parts of the 
world since that, recorded by Moses, and the shower of red 
dust which fell at Gerace in Calabria during a thunder storm. 
The analysis of this dust proved it to be of the same origin 
with the meteoric stones. ‘Its constituents were silica, alu- 
mina, tron and chromium; mixed with the rain it became 
black; when exposed to a red heat it effervesced with acids.” 


{Annals of Philosophy for January, 1817.) Itis highly proba- 
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ble that this had been a recent formation, in which the won and 
chromium had been cemented by the silica and alumina; that 
it had not yet arrived at the necessary degree of compactness 
and hardness, when it came in the sphere of the influence of 
lightning, and was thus exploded and precipitated to the earth 
in the form of red dust. And upon similar principles, we 
‘may account for the occurrence of these phenomena in the 
form of small stones, sand, fire, mercury, &c. From the 
foregoing considerations | have been induced to conclude, 
that these bodies are produced by electro-magnetic attraction, 
since no other than magnetic metals have ever been detected 
. in them; and in them only have all the known magnetic me- 
tals been found in combination; and this brings me to the 
consideration of the numerous metals that have been lately 
discovered and added to the former catalogue. 


XLI. 
Remagks on the origin and formation of the New Metals. 


With the last half century, at least 17 new metals have 
been discovered by various chemists; these being added ta 
those previously known, have increased the list to 30, as de- 
scribed, page 90. It is said, that the ancients were acquaint- 
ed with but 7 or 8 of these. The discovery of so many new 
metals, naturally involves the following hypothesis: either, 
that they have always existed in the earth since its first form- 
ation, but from the imperfect researches of previous minera- 
logists had escaped their notice; or, that they have originated 
at some period subsequent to the Creation, and are new sub- 
stances resulting from the amalgamation of two or more of 


the primitive metals. This latter opinion constitutes another 


of the principles upon which my Theory of the Earth has 
been founded, and the following reasons have influenced me 
in its adoption: 

1. That some metals are proved to undergo very remark- 


able changes, either by combining with oxygen, or from the _ 


application of intense heat. 


2. That iron, or metals in which iron is an ingredient, are | 


the only bodies possessing magnetic properties. Hence, 
nickel, chromium and cobalt, are suspected to have originated 
from combinations of iron with other substances, while in the 
state of aerolites suspended in the atmosphere, in which they 
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have acquired magnetic properties from the polarising rays of 
light. 
- 8. That the other new metals have originated in volcanic 
fusions, or gaseous deposites from the atmosphere, entering 


inte combination with the earthy deposites, &c. which con-— 


stitute the various genera of ores. . 

4. That the affinities of some metals for oxicaloric, or the 
solar oxidizing rays, to wit, the rays composed of light, heat 
and electricity, being greater than for those of nitro frigoric, 
or the solar deoxidizing rays, to wit, those composed of dark- 
ness, cold and magnetism. Itis, therefore, probable, that new 


compounds are produced, or that the»bases of new metals are . 


generated. . 

_ The metals are said, as far as we know at present, to be 
simple or elementary bodies, and may be arranged in the 
class of simple combustibles; and it is acknowledged, that by 
a sufficient elevation of temperature, it is probable, that they 
would all be volatilized; for platinum itself, ce not 
melt at a less heat than 170 deg. of Wepewoop, has been 
observed to boil, when placed in the focus of a powerful 
burning lens. (Annals de Chimie, lix. 92.) It may be pro- 
per to call our attention to an important chemical fact in this 

lace; that by “the agency of electricity, the celebrated Van 
Ncisins subued to its laws, this hitherto unyielding metal; and 
it has since been converted into two oxides, by combining 
with two portions of oxygen, by the medium of galvanic elec- 
tricity, and the results are a protoxide and peroxide of plati- 
num.”* (THomson.) 

-Itis evident, from the foregoing remarks, that some metals 
are more volatile than some others; and others again possess 
certain physical properties that appear to be peculiar to their 


order alone. ‘Thus, the ores of iron differ from all. others, in 


possessing the greatest possible affinity for magnetism. ‘The 
more precious metals have been found to possess the property 
of being the best conductors of electricity and heat. Some 
are easily decomposed or oxidized by simple exposure to the 
atmosphere; -others require the agency of heat; while others 
again resist the greatest artificial heat that the furnace is ca- 
pable of affording; but at last yield to electro-galvanic influ- 
ence, to the compound blow-pipe, or to that of a powerful 


burning lens.. Of this latter character, are platinum, tung- 
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sten, molybdenum, uranium, titanium, 8c. Platinum possess- 
es also the property of welding, which belongs to no other 
metal but this and iron. When alloyed with gold and silver, 
platinum is thus rendered soluble in nitric acid; and, accord: 
ing to Dr. Cooper, when alloyed with zine ‘and copper, 
without being thus alloyed, it is not acted upon by any other 
acid than the nitro-murvatic and oxy-muriatic. (Henry.) 
We have seen, that four metals are found in meteoric 
stones, viz, tron, nickel, chromium and cobalt—that oxides of 


tron and of manganese, are also present in them; in short, ~ 


that no other metals than such as have powerful affinities for 
magnetism, have ever been detected in them. It is, therefore, 
very natural to conclude, that as all metals are capable of be- 
ing volatilized, and of becoming gaseous under particular cir- 
cumstances, that the magneti¢ metals above described, are, by 
the laws of magnetic attraction, retained in the atmosphere; 
while those that are not possessed of this property are repel- 
led, and again precipitated to the earth, through whose pores 
they penetrate to the spot destined for their deposit and sub- 
sequent formation; and there appears to remain but little 
doubt, that all the new metals are but so many products of the 
old, resulting from the oxidation or volatilization of two or 
more of these, which, entering in combination form an entire- 
ly new compound. In the Journal de Pharmacie, for May, 
1825, it will be seen, that M. De Humsotopr has presented 
to the Academy of Sciences, a specimen of platina, obtained 
from the auriferous sands-of the Uralian Mountains, and ob- 
serves, that osmium, palladiwm and iridium, are found in these 
sands; and that these three metals have for a gangue (or ma- 
trix) volcanic substances. 

That these new metals are rare, that they are not abun- 
dant, and that they possess properties different from those of 
the old, are but so many arguments in favour of my position, 
and is a further proof, that these associations or combinations 


are neither constant, frequent, nor abundant; indeed, some of — 


these substances that have been denominated metals, for in- 

stance, selenium, is a very imperfect conductor of caloric, and 

is a non-conductor of electricity; two properties that have 

been considered essential to the character of metals. But, 

“Berzevius is still of opinion, from a review of its other 

properties, that it is fully entitled to be considered as a metal. 
aft 25, 
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and that its proper place.is among the acidifiable metals near 
to arsenic.” (Annals de Chim. et Phys. vii. 199. THom- 
son’s AnnaALs, &c.) 
. The metals are arranged in four classes by Dr. THomson. 
The first comprehending malleable metals, which are 14 in 
number, viz. gold, platinum, silver, mercury, palladium, rho- 
dium, iridium, osmium, copper, iron, in Me tin, lead and 
zinc. ‘The second class includes the brittle and easily fused, 
viz. bismuth, antimony, telluriuin, selenium and arsemc. The 
third class, metals that are brittle and difficulily fused; these 
are cobalt, manganese, chrome, molyhdena, uranium and tung- 
sten. The fourth class are called refractory metals, because 
they have never yet been exhibited in a perfectly metallic 
form, but always in combination with more or less onsen 
these tatanium,* columbiwm and cerium. (THomson, 
RY.) j 

Two new metals, cadmium and wodanium, (page 90) have 
been added to the list since the publication of ‘THomson’s 
System; and the third, termed siriwm, supposed to be a me- 
tal, but which has since been ascertained to be merely a com- 
pound of sulphur, iron, nickel and arsenic. (HeEnRy’s ad- 
denda.) \t appears to me, that there is an intimate connec- 
tion between tron, nickel and platinum; in fact, that nickel 
is a more perfect state of tron, and that platinum is the most 
perfect state to which iron has been, as yet, advanced by na- 
ture in her wonderful processes in the atmosphere and earth. 
It is said, an alloy of iron and nickel has been found in all 


the meteoric stones that have hitherto been analyzed, how- 


ever remote from each other the parts of the world in which 
they have fallen. In these it forms from 14 to 17 per cent. 
of their weight. It enters also into the composition of the 
large masses of native iron, discovered in Siberia and in 
South America. ‘The truth or fallacy of the opinion which I 


. * In the year 1798, during an excursion to the sea coasts of the southern 
extremity of Georgia, I discovered on the south-west end of Jekyl Island, an 
immense quantity of black shining particles, mingled with, or rather strewed 
on the sea beach. TI collected a considerable quantity of this mineral, which 
I suspected to contain metal. Some years since, I have learnt, that a simi- 
lar deposite has been discovered on Sullivan’s Island, and is pronounced to 
be the ferruginous oxide of titanium, and possessing magnetic properties. 
It is supposed to proceed from granitic decomposition, rolled ashore by the 
waves of the ocean. 


ne 


EN- | 


he 


rs fie asi " 


1i5 


have formed on this subject, remains yet to be investigated. 
I believe the view to be a new one; and as it is both plausible 
and rational, I cheerfully submit it to the consideration of the 
liberal and experienced practical chemist, conscious, that 
whatever may be the result of their patient investigation, they 
will award to me -at least, the merit of an earnest and truly 
honest desire, of advancing the science of my native country, 
to a level with that of the most favoured countries in the 
world, by a rigid attention to, and an unwearied investiga- 
tion of, the laws of nature, that are hourly developed in her 
numerous and correctly defined phenomena. 


XLII. 
Sketch of a Theory of the Earth. 


The principal features of the present Theory of the Earth, 
differ from former theories, 1. By uniting the most natural 
rinciples that have been advocated both by the Neptunites or 
ERNERIANS, and Vuleanists or Hurronians. 2. In the es- 
etablishment of two great Physical Agents; and, 3. In at- 
tempting to establish the fact of the universal influence of the 
Deluge. There are other features, of minor consideration, 
however, that have been frequently hinted at in the préceding 
sections, that may tend in some measure to confirm the pre- 
sent theory; and will therefore, as occasion may require, be 
again referred to, or brought forward in its su pport. 

Two popular opinions with respect to the original formation 
of our-globe, have obtained each, an extensive celebrity in the 
literary world, the Wernertan, which considers water to 
have been the great agent for the formation of our globe; and 
the Hurronian, which considers fire to be the agent. ‘These 
theories separately considered, are unquestionably incom- 
plete; as neither of these agents, nor of both combined, are 
capable of effecting all the phenomena of creation. That 
theory therefore which admits of but one agent for the pro- 
duction of all the effects or phenomena of nature, must of ne- 
cessity be inconclusive and unsatisfactory; when, however, 
the principles of both are united, they approach nearer to per- 
fection, by affording more rational inferences and conclusions, 
than their separate investigations could possibly admit. 

Every phenemenon in nature, every species of body, whe- 
ther gaseous, liquid, or solid, afford the most satisfactory evi- 
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dence of the existence and influence of two or more physical 
agents; and we have seen, that the most experienced philoso- 
phers have at last arrived at this conclusion, (page 10) and 
have denominated caloric one of these agents; leaving its anta- 
gonist to be considered a negative quality, or substance, caus- 
ed by the mere abstraction, or absence of their agent calorie. 

The first step, therefore, towards the establishment of the 
present theory, is to prove the existence and universal influ- - 
ence of two physical agents, possessed of powers adequate, or 
competent to the performance of all the processes of nature, 
and containing within themselves the delegated, and hence 
inherent principles of qualifying their,influences to every con- 
tingency in nature, but are, at the same time, subject to the 


laws impressed upon nature by the CREATOR, and by 


which laws, all her operations are directed and controlled. 


The proofs of the existence and influence of two such 
agents, have been advanced and supported in the preceding 
paragraphs, and it has been observed of them, that being ethe- 
rial and imponderable fluids we have no other method of as-. 
certaining their existence or their influence, than sugh as are 
made evident to our senses of sight and feeling; in the devel- 
opement of the various phenomena resulting from their influ- 
ence; and their number is.defined by the constant and invari- 
able effects that are produced by them in and upon all the 
substances of nature, and these effects are evidenced by the 
following phenomena, which though variously defined, at 
last terminate in the conclusion, that there are ‘two forces to 
which all the bodies of nature are subject, the expansive and 
the contractive.” : 

A moment’s serious reflection must result in the conclusion, 
that the cause, which effects the expansion of bodies, cannot 
be the same, that effects their contraction; that these adverse 
effects must depend upon causes antagonist to each other, and 
that hence, as caloric has been ascertained and admitted to be 
the cause of expansion; it cannot, according to Axiom vii. p. 
8, be also the cause of contraction. Thisy 4 am well aware, 
is the conclusion to which every philosopher investigating this 
subject, arrives; but the difficulty consists in not being able to 
detect the principle of cold; it is hence considered to be no- 
thing positive; and a phenomenon resulting from the abstrac- 
tion or diminution of heat. This subject having been already 
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discussed in sections xiv., xv. and xvi., I refer the reader to 
these, and proceed to notice the phenomena which establish 
the existence of two antagonist physical agents in the uni- 
verse, and these are distinguished in works of science as fol- 
d * 


lows: 7 
1. Darkness—Light. 6. Attraction—Repulsion. 
2. Action—Re-action. 7. Impulse—Resistance. 
> 3. Cold—Heat. 8. Centripetal—Centrifugal. 


4. Expansion—Contraction. 9. Motion—Rest.. 

5. Fluidity—Solidity. 10. Ebbing—Flowing, &c. 

‘These and various other terms of philosophy and of sci- 
ence, investigate them in every possible way, must at last be 
brought to the only correct conelusion; that they are all the 
effect of two opposite forces, or primary physical causes in 
nature; and hence, these terms. are only so many synonimes 
of the primitive terms of action and re-action in all the mova- 
ble mattérs of nature, or as Professor O?GaLLaGHER and Sir © 

iCHARD Puttuiprs observe, the pressure and resistance of 
one body against its antagonist. Indeed, the agency of two 
antagonist powers, has been acknowledged by eminent phy- 
siologists as influencing the human or animal economy. The 
celebrated Macenpie, Cuapman, and others, according to 
Paris, in his Pharmacologia, p. 116, considers the blood- 
vessels and absorbents as antagonist to each other. “The 
energy of absorption,” say they, “is in an inverse ratio te 
that of the circulation; during nausea, the force of the cireu- 
lation is generally abated.” In other words, whatever in- 
creases the circulation beyond its accustomed momentum, re- 
tards absorption, and vice versa. And many years observa- —. 
tion has proved, that the virulence of certain infections is — 
greatly lessened in hot and dry weather; while, om the other 
hand, they are greatly increased in hot and wet weather. 

I shall now endeavour to trace to their proper sources, or 
causes, the various phenomena of the Creation; and by at- 
tending to the influences of the primary agents in all the pro- 
cesses of nature, shall prove them to be the active causes of 
all her phenomena in the firmament or in the earth. 

My first position, sec. vi. page 14, is, that “It must be ad- 
mitted @ priori; that the primordial matters of the Creation, 
were blended together in a state of fluidity, intermediate be- 

_ tween the liquid and gaseous states, constituting a chaotic 
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cloud of dense vapour, and holding in solution the integrant 
essences or principles of those substances that were to be 
created, but which were then and previously ‘without form 
and void.’”’ ‘This position is in accordance with the theory 
of Werner and his followers, (sec. vii. page 16.) ‘The rea- 
sons which have influenced me in the adoption of this opi- 
nion, are derived from the results of chemical and electro- 
chemical processes in the analysis of all the substances of 
nature; from whence, | have inferred, that in the develope- 
ment of the numerous phenomena observed in these analyses, 
and in the recent discovery of so many gaseous and other sub- 
stances formerly unnoticed, or unknown; that these substan- 
ces had, nevertheless, or, at least several of them been regu- 
larly, though imperceptibly, developing themselves in the 
grand atmospheric and subterranean, as well as oceanic pro- 
cesses, which nature, by her established laws, had been car- 


" rying on in her universal laboratory, from the beginning until 


now. And these reasons have acquired weight from the re- 
marks of Professor CLEAVELAND, in his observations on vol- 
canic productions, where he says, ‘The: heat of volcanic 
mountains, even when not in a state of great activity, is suffi- 
cient to produce a continual disengagement of sulphurous 
acid gas, which, combining with more oxygen, may pass to 
the state of sulphuric acid. ‘These acids attack and pene- 
trate the lava, render it lighter and more brittle, and usually 
change its colour to white or yellowish white; in fine, by 
their combination with some of the ingredients of the lava, | 
several saline compounds are produced; among these, are the 


_ alkaline sulphate of alumine, and the sulphates of lime, mag- 


nesia and iron.” (Elementary Treatise on Mineralogy, $e. 
vol. 2, p. 770.) . 

The same, or similar processes, are unquestionably going: 
on in the subterranean recesses of the earth; ‘great and won- 
derful effects are produced in the mineral kingdom, by pseu- 
do-volcanic explosions; gases are evolved; minerals decom- 
posed, and metals are fused, by the intense action of fire. 
Again, similar effects are produced by swb-aquatic processes, 
in which the three primitive substances, fire, earth and water, 
are engaged. Hence, without adverting to the universal ex- 
istence of the muriate of soda, or common salt, imbedded in 
all parts of the globe, these sub-marine explosions are suffi- 
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cient to account for the generation of muriatic acid and chlo- 
rine gases, whose union Y with other bodies are productive of | 
various fluid, liquid and solid compounds. And the same ar- 
- gument applies with equal justice to all the recent discoveries 
in chemistry. ' For, although the ingenuity of man has de- 
vised procegses for thé production of many unknown substan- 
ces, by various chemical combinations, and has appropriated 
to them terms indicative of their derivations, it will not surely 
be contested, that because these substances were unknown 
as such to former ages, as also the processes for their produc- 
tion, that azotic, carbonic, nitric muriatic, sulphuric, and in- 
deed all other gases, had not existed in nature, or had not 
been evolved, and evolving ages on ages before they were de- 
tected by art, and experimentally known in practice. 

So also of the more recent discovery of potassium, sodium, 
calcium, barium, strontium,’ magnesium, yttrium, glucinum, 
aluminum, zirconium, thorinum, be. ; although existing in the 
various earths of which they are respectively the metallic ba- 
ses, ever since the formation of those earths, they were still 
hid in the profound arcana of nature, until the genius and en- 
teprize of CuHaprat, Lavoisier, Berzevivs, Davy, and 
other eminent philosophers and chemists, detected and | 
brought them to our knowledge. But will it be contended, 
that these metallic bases, thus named by their disceddnesa 
did not exist in nature previous to such discovery? Or, might 
they not have been produced to greater perfection, by the my- 
riads of operations carried on in the bowels of the earth, by 
the action of the two great physical agents upon those earths 
producing these metallic bases, and indeed with all the metals _ 
with which we have been made acquainted. 

To the accidental discovery of GaLvani, we owe one of 
the most important agents in chemical science, that of the ar- 
rangement of metallic bodies, by which the most powerful 
effects are produced on all substances submitted to its influ-. 
ence. But, can it be honestly believed, that arrangements of 
metallic bodies, such as gold and zinc, or silver and zine, cop- 
per and zinc, &c., since termed galvanic.arrangements, as a 
just tribute to the fortunate discoverer, have not, in innume- 
rable instances, occurred in nature? And who can doubt, 
that many volcanic eruptions and pseudo-volcanic explosions, 
are meena by electric and electro-galvanic operations, em- 
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ployed by nature for acting upon different exuetliy singly or 
variously combined, and by whose agency, all ores discovered 
and undiscovered are produced? It has been by electro- 
chemical agency, that Sin H. Davy and others, have obtain- 
ed the foregoing metallic bases; and I contend, that nature 
has, by the same agency, produced not only metals, but all 
orders of bodies in’ our ‘globe. 

It is but honest, then, to admit, that in the primordial mass 
of matters of which the universe was to be made or created, 
the wisdom and power of the CREATOR! had amply pro- 
vided every means for the production of all causes and effects, 
and the contingencies connected with each. (Axioms 1, 2 
and 3, page 7.)* And that hence, the laws that have been as- 
certained as governing all bodies in their action, re-action, affi- 
nities, simple and complex, in their binary, ternary and qua- 
ternary combinations, in their distinct and ‘specific characters, 
whether as agents or subjects; as earths, metals or minerals; 
in their gaseous, liquid or solid states;in the variety and 
structure of their crystals, their colours, flavour, properties 
and uses; in short, mm every thing connected with nature; 
practical chemistry has, step by ‘step, unfolded and discover- 
ed to the world, the principles and processes which nature 
has been pursuing, at all times, and in all ages, sinee the 
world was created. ‘There is, therefore, no natural cause or 
effect, no phenomenon in chemistry, that has not been antici- 
pated and provided for in the great laboratory of nature, by 
the AUTHOR AND CHEMIST OF WORLDS! 


We must, therefore, take it to be granted, that nature was 


amply provided with every requisite material, and her agents 


endowed with adequate powers for performing all the pro- 
cesses connected with the creation of the world, and ever 
since, in conformity. with the DIVINE WILL; when, by the 
quickening and vivifying influence of HIS HOLY SPIRIT! 
moving upon the face of the waters, He imparted life, or a 
principle of action, to all orders of bodies, whether vegetable, 
mineral, or animal; and, that there was assigned to each 
class, the principles necessary to their production, reproduc- 
tion, and increase; and, that He had established for them, 
permanently and immutably, the laws by which all the bodies — 
in the universe have since > been governed: 
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Influenced by these facts, that have been established by all 
the phenomena in nature, and which are confirmed by every 
day’s experience, | have assumed them as the principles upon 
which my Theory of the Earth has been founded; and of 
which, the following are among its principal features. 

1. The two antagonist agents of light and heat, and of 
darkness and cold, are the primary sources and causes of all 
the phenomena of nature. ; 

2. That oxiGENr®, or primitive electric light, is the generic 
source of all those etherial fluids, by which the expansion and 
rarifaction of all bodies susceptible of expansion is effected; 
that these fluids are recognized in the decomposition of the 
solar beam, in which they exist singly, as light, heat (caloric) 
and electricity, conjoined as oxicaloric, or the solar oxidizing 
rays, from whence originates oxygen, or the acidifying princi- 
ple of nature, and the base of vital air. 

3. That nirRocene, or the etherial fundamental principle 

of darkness, is the generic source of those etherial fluids, by 
which the contraction and cohesion of bodies is effected; that 
these fluids are also recognized in the solar beam when de- 
composed, and in which they exist, singly, as darkness, cold 
(frigoric) and magnetism, conjoined as nitro-frigoric, or the 
solar deoxidizing rays, from whence originates nitrogen, or 
the alkalinizing principle of nature, and one of the consti- 
tuents in atmospheric air. 
_ 4, ‘That these primary and antagonist fluids, together with 
their species, either singly or combined,.were the agents, by 
which all the processes of the Creation were governed; that 
those portions of the primordial mass of matter, since recog- 
nized as constituting the three kingdoms of nature, were the 
SUBJECTS; and waTeR, whether in its aeriform or liquid state, 
was the UNIVERSAL MENSTRUUM Of nature. 

5. That the firmament or heaven, was formed by the con- 
version of one portion of the chaotic mass to OXIGENE and NI- 
TROGENE, the two great physical agents, that constitute the 
pabulum or fuel of the sun and stars; that solar light is a 
compound of these fluids, elaborated and assimilated to their 
natures; that the atmosphere of our globe was formed by the 
conversion of another portion of the primitive matters of the 


Creation, through the influence’ of these agents;-that our 
16 5 ; 
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globe or earth was formed by the precipitation and gravita- 
tion of its substance towards its centre, where, by a law of 
nature, and the coercive and cohesive influence of NITRO- 
GENE, it acquired solidity and constituted the nucleus. 

6. That the waters were superior to the earth, until, by 
the DIVINE COMMAND, they were gathered together un- 
to one place, in order that the dry land should appear. 

7. That the subsidence of the waters of the ocean has con- 
tinued from’ the Creation until now, with the exception of 
those periods in which some great catastrophe, or some sud- 
den changes have taken place;* that the solid parts are con- 
tinually increasing at the expense of the fluid; that a period 
will arrive, in which the solid parts will be superior to them; 
and finally, that the processes of nature, influenced and gov- 
erned as at the Creation, by these agents and species, will 
continue to produce their effects upon all orders of bodies, in 
the vegetable, the animal, and the mineral kingdoms, until it 
shall please the Supreme Governor of the Universe, to coun- 
termand them, and to put anend to Time. And 

8. I consider our globe to have changed its axis in conse- 
quence of some overwhelming force, correspondent to that 
noticed in the note below, that hence, the poles of the earth 
are not correctly north and south; that the earth, exclusively 
of her annual and diurnal motion, has a vibratory motion or: 
swing, which brings her poles either to the east or west of the 
polar star, within certain periods alternately; and that from 


this cause the magnetic needle is said to vary; when, in fact, 


it is the earth itself which varies, and thus changes the posi- 
tion of the magnetic meridian; for every good and perfect 
needle, is governed by the principle of polarity in the air and 
in the earth, and is hence true to the pole of the earth, while 
it does, with the magnet meridian, vary from the polar star. 
This subject is treated at length in my 4th lecture on oxt- 
GENE, or the elements of electricity, accompanied with a dia- 
gram. j 


* By these are meant the Mosaic deluge and the flood, supposed by Mr. 
KirRWAN as occurring at some remote period from the south-east, tearing up 
and bearing away the looser materials *of the southern hemisphere, and - 
bringing a great body of them to the northern, impressing upon the Capes of 
Good Hope, of Horn, of Van Diemans, and other promontories, the marks 
of its overwlielming force. 
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XLT. 
On the uniform subsidence of the Ocean. 

We have already seen, sect. xxxvi. page 95, and sequel, 
that transition rocks, in every part of the globe, contain orga- 
nic remains of vegetable and marine productions; and the in- 
ference drawn from this phenomenon, by the most learned 
and experienced naturalists, is, that the waters of the ocean 
must, at a time previous.to these deposites, have been supe- 
rior to these mountains; some of whose summits are now 
* found to be considerably elevated above the level of the sea. 
The most remarkable natural evidences of the slow and gra- 
dual subsidence of the ocean, and increase of land, present 
themselves in the abandonment or destruction of the ancient 
maritime cities. The formation of mountains, the discovery 
of the various depositions of the sea, and the uniformity of 
the character of these depositions in the same species of the 
strata of the earth; in the petrifactions and fossil remains of 
vegetable and animal substances of classes and orders un- 
known to the inhabitants of the postdeluvian world. 

- However variant the opinions of geologists and naturalists 
as to the agents of nature, all are agreed as to. this point, the 
universal envelopement of the earth by the waters of the 
ocean, and their continued subsidence from the Creation un- 
tilnow. The learned Cuvier says, “It is impossible to deny, 
that the waters of the sea have formerly, and for a long time, 
covered the masses of matter which now constitute our high-_ 
est mountains; and further, that these waters, during a long — 
time, did not support any living bodies.” ‘Whatever might 
have been the elevation of the waters above our mountains,” 
says M. De Maitter, “they did not then contain shells and 
fish.” Indeed, most writers on this subject, appear to have 
arrived at the same conclusions, from the discovery of the 
same, or similar phenomena, connected with the deposites 
and formations of the different materials of which the crust 
of the earth is composed. In fact, there are no records more 
decisive, no delineations more correct; nor are there in na- 
ture any proofs more conclusive towards the establishment of 
facts connected with natural history, and particularly this 
branch of it, than those that have been permanently stamped 
by the unerring hand of the CREATOR upon this globe; 
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every strata of which, penetrated as yet by the enterprizing 
genius of man, from the lowest accessible bed of the ocean, 
to the summits of our highest mountains, serve as so many 
pages of the most authentic records of the commencement, 
progress, and important events or changes in the stupendous 
volume of the Creation; every one of which tend to the con- 
firmation of these facts, the entire envelopement of the globe 
at some period of time, by the waters of the ocean; and their 
subsequent and continued subsidence ever since. 

Historians inform us, that the Lybian deserts which termi- 
nate Egypt to the east, were once occupied by the waters of 
the ocean; and the remains of ancient cities, now buried un- 
der heaps of sand, were once flourishing sea-ports. In the 
days of Heroportus, there were rocks near the ancient city of 
Memphis, in which there were rings of iron for securing their 
shipping. Notwithstanding this, Memphis is, at present, 
twenty-five leagues from the sea; and, according to Dr. 
CarKeE, its scite is now occupied by two small villages. 
Five successive cities have risen on the margin of this sea, 
the first towards Nubia; this being abandoned by the sea, a 
second succeeded, and to this three others, one of which was 
famed for containing the temple of Jurrrer Ammon, which 
was built in the time of ALExanperR and the Romans; and 
this last by the city and port of Alexandria; this port is now 
fast filling up. ‘The Castle of Rosetta, formerly contiguous 
to the shore, is now upwards of a mile from the sea; and the 
Fortress of Damietta, formerly at the mouth of the Nile, is 


‘now some miles distant from it. And in consequence of the 


continued diminution of the sea, the merchants of Alexandria 
will be obliged to forsake it, and to look out for a new har- 
bour for their shipping. (Dé Mariuert.) 

There can be no circumstance more strikingly corrobora- 
tive of the remarks above noticed, than the facts, that the 
people who reside contiguous to the deserts, still retain the 
ancient names of these seas. ‘Thus, they. say, the sea of 
Barca, Borneo, Cyrene and Jupiter Ammon, in order to give 
the proper names to the beds or channels in which these seas 
once ran. Geographers themselves retain these very names 
in their charts and maps, being sensible that they have pre- 
served them, ever since they have been occupied by the waves 
of the Mediterranean, though now sandy and barren deserts. 
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_Numerous.and similar proofs of the subsidence of the 
ocean in Asta, Africa and Europe, are to be collected from 
the writings of both ancient and modern geologists and natu- 
ralists, particularly those of De Maititer, Cuvier, Savary, 
JaBLONsKi, Cyarke, and others; and of America, north and 
south, those of Humpotpt, Mitcuiti, Ramsay and Dray- 
ton. The original saltness of the great lakes, or inland seas 


of North America, and those of South America, termed the 


Mexican Lakes, offer, in the abundance of the marine relicks, 
which every where surround the former, and the still brack- 
ish qualities of the latter, strong proofs of their having been 
formerly basins of the great ocean. Professor Mircuity 
has shown, in the most satisfactory manner, the breaches that 
have, in all probability, enabled the lakes to burst their bar- 
riers, and to permit their briny contents to escape, and to ac- 
company their parent source in its continued retreat from the 
shores; the remaining portion receiving, from time to time, 
large supplies of water from the sky, became more and more 
dilute, until at last they acquired their present freshness. - 

In South-Carolina, we have indubitable proofs of the re- 
treat of the ocean, and the increase of soil. ‘There can be no 
doubt, but that the whole of the lower country, from the At- 
lantic near the mouth of Little River, to the southern boun- 
dary of the state, to wit, the same ocean at the mouth of Sa- 
vannah River, like the Delta of Egypt, has been gained upon 
the sea. The immense stratum of oyster shells mentioned, 
sect. XxXviil. page 102, extending from Netson’s Ferry, at a 


distance of 60 iniles from the Atlantic, and running in a line 


parallel with the sea towards the Savannah River, affords 
strong proofs, that these shells were deposited by the sea, at 
a time when her waters were superior to the scites which 
these shells and their superincumbent soil at present occupy. 
And from the discovery recently made by boring for fresh wa- 
ter in the city of Charleston, and recorded in Ramsay’s His- 
tory of South-Carolina; and again, by Dr. Moser, in the 
Carolina Journal of Medicine, Science, &c. for January, 
1825, | have sufficient data for asserting, that the waters of 
the ocean were, at some former period, at least 1400 feet su- 
perior to the present surface of our city. 

The elevation of the land in the upper district, has been 
affixed at 1132 feet above the level of the Atlantic ocean,* not 


* Drayton’s View, p. 12. 
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~ very distant ages, and which we find situated there still. 
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however including the mountains, but the soil at their bases. 
Shells have been discovered at a depth of 314 to 317 feet be- 
low the surface of the soil on which Charleston is located. 
These must have been deposited there when the sea was su- 
perior to this stratam, and perhaps at the period when her 
waves were washing the feet of our mountains; in which 


event, her bed at the scite now occupied by Charleston, must 


have been 1449 feet deep; and while | confess that | am un- 
able, by any regular system of calculation, to account for this 
phenomenon, the evidences in proof of the fact are, notwith- 
standing, undeniable. 

M. De Maitwer considérs the sea to subside about three 
feet four inches in a thousand years;* and concludes, how 
difficult it is for a man, in the ordinary course of life, of fifty 
or sixty years, (for we must be twenty before reason is duly 
formed) to distiuguish this insensible diminution amidst the — 
flux and reflux of the sea, and the perpetual agitation of her 
waves, caused by the winds and currents, which sometimes 
raise them in one part, while they diminish them in another. 
To these difficulties add, that those that have gone before us, 
died ignorant of this diminution, for want of having thorough- 
ly studied the composition of the globe, and comparing what 
passes daily on the shore of the sea, and in her bosom, with 
what we see, from her coasts to the summits of our highest 
mountains. ‘Io these obstacles add, that our reason is redu- 
ced by the position of certain cities of very ancient names, 
which we know to have been situated on the sea shore in 


People are not at the pains to observe, that these are the 
names, but not the ancient situations of these cities; for the 
inhabitants of maritime places, at first extend their habita- 
tions on the grounds which the sea uncovers, as being most 
near to her, and consequently most favourable to commerce; 
so that cities change their positions by following the sea, 
without changing their names, and without their change of 
place being perceived. It is, therefore, not.surprizing, that 
the diminution of the sea, and the true origin of our globe, 
have remained so long unknown to the most of the human 


* 'This is considered to be an error, perhaps typographical, and instead of 
a thousand years, should read one hundred, or a century. 
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race, notwithstanding all the circumstances in nature which 
point them out.* aii "tg 

In the Swedish Transactions for 1823, an account of the 
subsidence of the waters of the Baltic has been published, and 
the subsidence has been ascertained by M. Buncrona, to be 
from latitude 56 to 63 deg., a mean fall of one foot and a half 
in forty years. In the gulf of Bothnia, the results are more 
uniform, and indicate a mean fall of four feet four inches in a 
century, while that in latitude 56 to 63, is only three feet ten 
inches in a century. With these allowances, it will be seen, 
that it would require a lapse of 290 centuries, before the sea 
could, at this rate, have retired from the foot of the table 
mountain in Pendleton district, to its present level at the 
wharves in Charleston. We are compelled, therefore, inde- 
pendent of its regular subsidence, to attribute to other and 
unknown causes, the extraordinary decrease of the ocean 
which nature every where evidences, in the depositions al- 
ready noticed, and the various formations that have been add- 
ed to our globe since its creation; of. which, the lower dis- 
trict of South-Carolina has been offered as a fair example. 


XLIV. 


Reasons offered for the adoption of the opinion of the univer- 
sal influence of the Deluge. 

The sacred records of the Hoiy Bible, when faithfully ex- 
amined, afford such ample testimony of their DIVINE ori- 
gin, that were there no other proofs accessible to us, than _ 
those that are recorded in the 6th and 7th chapters of Gene-_ 
sis, with respect to this important event, these records alone 
are sufficient to establish the fact. But, to the discriminating 
naturalist, the most palpable evidences are to be discovered in 
the various phenomena that have developed themselves in pro- 
portion, as their researches have been extended in various sec- 
tions of the globe. ‘These phenomena, so similar to each 
other, and yet so widely extended, is, at least, one proof of 
the universality of this awful catastrophe. ) 

Without, therefore, entering into the merits of the contro- 
verted opinions entertained on this subject, and the supposed. 
proofs said to be drawn from the inundations of Thessaly and 
Greece, and which have given rise to the fable of Deucalion 


* Telliamed, or the World Explained; pp. 152, 3. 
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and Pyrrha, or of the more ancient deluges of Osiris and 
Ogyges, 1 shall proceed to offer the reasons that have influ- 
enced me in the adoption of the opinion, that the deluge re- 
corded by Moses, influenced the whole globe. 

It is very common, says M. De Mar.uet, for those who 
travel through the sandy deserts of Lybia and Africa, to find 
in digging wells, small pieces of petrified ships, which were 
no doubt wrecked when the sea covered these parts. They 
also find a great many pieces of petrified wood, which are 
probably the wrecks of some other similar ships. About a 
day and awhalf, or at most, two days’ journey to the westward 
of Cairo, there is in the middle of the desert of sand, a pretty 
long valley bounded and interspersed with rocks, and at pre- 
sent partly filled with sand. ‘This place is called by the 
Arabs Bahar Balaama, that is, without water, because the 
place is dried up. In it, are found a great many barks and 
ships; which had been formerly wrecked, and are now petri- 
fied. We there find masts and yards, many of which are en- 
tire. 

The fossil organic remains of Cuvier, of Wessrer, and 
of Mircuixt, which I have noticed, sect. xxxvii., afford suffi- 
cient grounds for believing those remains of extinct quadru- 
peds, to have been an: effect of the great deluge. ‘The im- 
mense number of the bones of bears found in the limestone 
caverns of Germany and Hungary, to the extent of 200 
leagues; the amazing number of teeth, jaws and bones of 


_» bears, hyenas, lions, tigers, dogs and smaller carnivorous ani- 
‘mals, hundreds of cart-loads of which, according to Esper, 


are found in the caves of Gaylenreuth, renders it highly pro- 
bable, that these groupes of animals, generally at variance 
with each other, but here found promiscuously mingled in 
one mass of ruin, must hae been driven by the rising of the 
waters, to fly for shelter within these immense caverns, in 
which they were drowned. 

But Cuvier and Jameson are of opinion, that “these 


bones could not have been introduced into the caves by thé 


_action of water, because the smallest processes or inequalities 


on their surface is preserved. It is, therefore, conjectured, 
that the animals to which they belonged, must have lived and 
died peaceably in the spot where we now find them.”* With 


* Mitchill’s ed. Jameson’s Cuvier, pp. 242. 


= a 


due deference to this opinion of the foregoing authors, it ap- 
pears to me, that a moment’s reflection on this subject, will 
operate in favour of the opinion which I have assumed in pre- 
ference; to wit, that these animals were, of necessity, driven 
to take shelter in the caverns, as the waters of the deluge 
Were increasing; that being consequently drowned all toge- 
ther in them, their carcasses were left entire on the subsi- 
dence of the waters, and the flesh corrupting in time, left the 
bones, “with their smallest processes or inequalities,” per- 
fectly preserved; indeed, | know of no method by which 
they could have been better preserved, than by the slow and 
gradual decomposition of their flesh, in so soft and yielding a 
substance as water. 

I believe it is a rare and uncommon occurrence for ani- 
mals of the above description, generally hostile to each other, 
to groupe or associate in the manner in which their remains 
have been found. It is, therefore, rational to conclude, that 
they were thus associated from necessity, by some gradually 
advancing calamity from which they retreated, until arriving 
within these caverns; and from the very circumstance of their 
being found together in these caves, and to such an amazing 
extent and number, it appears evident, that their retreat must 
have been from various localities of their wilderness haunts to 
those caverns, in which they were drowned en masse. It is 
a well known fact, that in the American forests, plans are laid 
for grouping and entrapping deer, &c., by firing the grass to 
an extensive circle of many miles. The affrighted animals 
make a precipitate retreat from the fire, and thus collecting in 
every direction, from a circumference to its centre, immense 
groupes of all the animals within this circumscribed limit, 
fall an easy prey to their destroyers. 

Another efreumstance, which affords sufficient arguments 
in favour of the universality of this deluge, is the former ex- 
tensive existence of the extinct mastodon or mammoth; the 
bones of which extraordinary animal have been shown, sect. 
xxxix., to be distributed in every section of the habitable | 
globe, in which geological researches have been made; and 
in places to which the waters of the ocean could not possibly 
have had access; and this distribution of these animals, must 
decidedly prove one, of two equally conclusive facts. Ist. Ei- 
ther, that the carcasses of these extinct quadrupeds, that are 
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said to be natives of eastern countries, must have been depo- 


sited in the places where their remains are now found, by the 
overwhelming waters of the deluge, during their subsidence, 


by which they were scattered all over the earth in her diur- 


nal revolutions, and have been since covered over by alluvial 
soil; or, 2dly. That they must have been natives of all the 
parts of the earth in which their remains have been discover- 
ed, and that they were drowned, or otherwise destroyed by 
some peculiar occurrence, common to all parts of the globe, 
and at the same period of time. 

Both the foregoing propositions will terminate in favour of 
the universal influence of the deluge. In either case, the re- 
mains of these animals occupy the same, or nearly the same, 
geological situations; to wit, alluvial formations of contempo- 
raneous dates; and these, generally, from ten’ to twelve feet 
beneath the surface of the earth; and M. Cuvier, aware of 
this important fact, very judiciously distinguishes between the 
epochas, which mark the deposites of the extinct genera of 
quadrupeds, &c., from those of the presently existing genera, 
which he does, with the following appropriate conclusion: 
“The facts hitherto collected, seem to announce, at least as 
plainly as two imperfect documents can, that the two-sorts of 
fossil raminants belong to two orders of alluvial deposites, 
and consequently to two geological epochas; that the one 
have been, and are now daily becoming enveloped in alluvial 
matter; whereas the others have been the victims of the same 
revolution which destroyed the other species of the. alluvial 
strata, such as mammoths, mastodons, and all the multungula,. 
the genera of which now exist only in the torrid zone.” 

These circumstances, more than any others of similar cha- 
racters, confirm the Mosaic account of the deluge. The 
elephant, rhinoceros and camels, were originally’ numerous in 
Asia. ‘The remains of the former have been discovered in 
all parts of the world; and in Asiatic Russia, more abundant- 
ly than elsewhere, they are strewed beneath the alluvial soil 
from the Don to Tchutskoinoss. “There is scarcely a river,” 
says Patias, “the bank of which does not afford remains of 
the Mammoth.” At present, no living vestige of them is to 
be found in any part of the globe, except Asia and Africa, the 
very theatre in which this fatal catastrophe is recorded parti- 
cularly to have happened. How, then, shall we rationally 
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account for this indisputable fact, that the remains of the Fle- 
phant or Mammoth, are found buried in the alluvial soil of 
Europe and America; in neither of which countries, these are 
now any living species of these genera of animals to be found? 
And how could they, or at least the elephants, to which they 
have been proved to be very nearly allied, be still existing in 
Asia and Africa, if they had not been thus providentially pre- 
served in the ark, for the future production of their species? 

It has been objected, and may be again opposed to the fore- 
going conclusion, that, as Noam was commanded, “Of every 
clean beast thou shalt take to thee by sevens, the male and his 
female; and of beasts that are not clean by two, the male and 
his female; of fowls also of the air by sevens, the male and the 
female, to keep seed alive upon the face of the earth,” (Gen. 
chap. vii. v. 2, 3,) that mammoths must-have been included 
among the number of the beasts contained in the ark; and it 
is inquired, what has become of them at this time? I can 
offer no more appropriate reply to this very reasonable in- 
quiry, than by referring to the vast number of extinct ani- 
mals, an abridged account of which, will be seen, sect. xxxvil. 
It is possible, that these antideluvian animals might have be- 
come extinct, just previous to this great revolution in nature; 
in which case, there could have been none of their genera 
contained in the ark; and this is rendered still more proba- 
ble, when it is considered, that most of the fossil remains of 
these extinct genera of quadrupeds, have been proved to be 
of more gigantic statures, than any of the present generations; 
and it has been also satisfactorily proved, that the extinct 
mammoth is very nearly allied to the existing elephants of 
Asia and of Africa, &c. 

Again, on examining the fossil teeth of these animals, it 
will be perceived, that they belong evidently to two distinct 
species; for, “Among them were grinders, bearing all the 
marks of a carnivorous animal, having double rows of high 
blunt points or protuberances, as if intended to masticate, and 
not to grind the food. Others were of a different and much 
larger texture, apparently belonging to a graminivorous ani- 
mal. ‘They were flat and ribbed transversely on the surfaces, . 
resembling, according to the accounts of naturalists, the 
grinders of an elephant.” (Drayron.) Of the elephant — 
or mammoth genus, ‘I'wo species are, at present, known as 
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inhabitants of the earth. ‘The one which is confined to Afri- 
ca, is named the African elephant; the other, which is a na- 
tive of Asia, is named the Asiatic elephant. Only one fossil 
species has hitherto been discovered; it is the mammoth of the 

ussians. It differs from both the existing species, but agrees 
more nearly with the Asiatic than the African species.” (Ja- 
MESON.) It is, however, added in a note, that “these three 
species are well distinguished by the appearance of the surface 
of the grinding teeth; which’ corresponds precisely with 
what Governor Drayton has said, of their belonging to two 
distinct species of animals, the one carnivorous, the other 
graminivorous. 

Among the fossil bones sent by Governor Ciarke to Mr. 
JEFFER>ONy President of the United States, there were “T'wo 
kinds of teeth of very large size, and detached from the jaws; 
some of these teeth evidently belonged to the mastodon, be- 
ing distinguished by their elevated processes; while others 
more nearly resembled the elephant’s grinders.” = (Mrr- 
CHILE.) From these facts, it would appear, that the mammoths 
Were carnivorous animals, and distinguished as such from the 
elephants, by their grinders having elevated processes, while 
those of the elephant were flat, indicating them to belong to 
animals of the graminivorous or herbivorous species. 

Upon the whole, therefore, I do not discover in the forego- 
ing objection, sufficient grounds for relinquishing the opi- 
nion of the universal influence of the deluge. The extinction 
of the mastodon genera, cannot afford sufficient arguments 
for the objection, on the grounds of their having been a pair 
of them preserved in the ark; for, I have already shown, that 
there are several genera, and many species of animals besides 
mammoths, that have been proved to be now extinct; whence, 
it is inferred; that the entire classes and orders of these ani- ° 
mals, had become extinct previous to the Mosaic deluge; and 
of the species allied to the mastodon genera, the two species 
at present known, were only among those that were received 
into the ark, and hence perpetuated their species. But to 
return. 

In the geological essays of Ricuarp Kirwan, Esq. F. R. 
S. &c., with respect to the deluge, a similar opinion is advo- 
- cated by that learned naturalist. He -considers, that the gra- 
dual subsidence of the waters of the ocean continued from 
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the Creation, until a few centuries before the general deluge; 
that this event was occasioned by a miraculous effusion of 
water, both from the clouds and the great abyss—the latter 
originating in and proceeding from the great southern ocean 
_ below the equator, and thence rushing on to the northern 
hemisphere, spreading over the arctic region, and descending 
again southward; that during this elemental conflict, the car- 
bonaceous and bituminous matter ran into masses no longer 
suspensible in water, and formed strata of coal; and that other 
substances, by the combination or decomposition of their res- 
pective materials, formed various other kinds of mineral bo- 
dies, as basaltic masses, calcedonies, spars, &c. (See Accum’s 
System of Theoretical and Practical Chemistry, vol. 1, p. 37.) 
Dr. Burnet, in his Telluris Theoria Sacra, published in 
1680; Mr. Wuiston, in his New Theory of the Earth, 
1690; Dr. Wortuineron’s Scripture Theory of the Earth, 
1773; M. De Luc of Geneva, Sur L’ Historie de la terre, &c. 
1780; each advocate the Mosaic account of the universal de- 
luge; and it is conceived, that the proofs which have been 
advanced in support of this opinion, are more conclusive than 
any facts that might be marshalled in support of the contrary 
opinion. | 
XLV. 
Remarks on the Comet of 1825. 


I have no design of entering into any of the numerous 
fields of conjecture concerning comets; the object of the pre- 
sent section is, merely to state my observations on this, which 
made its appearance in our hemisphere on the 13th of Sep- 
tember, 1825, and its influence on our atmosphere. 

This body became somewhat visible at Charleston, on the 
13th of September, but in consequence of the unsettled state. 
of our atmosphere, perhaps influenced by its approach, it 
was not perfectly visible to the naked eye until the 18th; I 
did, not, however, succeed in collecting its rays until the night 
of the 4th October. The entire image of the comet, as re- 
presented by the prism, was inverted; and its visible atmos- 
phere or stream of light, commonly called its tail, was thrown 
as it were, vertically towards the earth; the body appeared 
of a very dark or deep red colour, similar to an ignited globe; 
the stream or tail, for an apparent space of three inches, next 


134 
to the body of the comet, was of a deep or orange yellow; 
another belt of three or four inches below this, was of a pa- 
ler yellow; and the remaining part, apparently two yards in 
length, of a pale bluish green. . 
In decomposing the light of the moon, I had most com- 
monly succeeded in obtaining all the prismatic colours of the 
solar beam. In attempting to decompose the light of the 
fixed stars, | have ascertained, that they present none of the 
colours of the solar light, but pure uncombined oxiGENE, or 

rimitive electric light; and are hence visible to us from the 
itensity of their own light, independent, perhaps, of the 
light of the sun, and that their light is indecompoundable. 
The lights of the planets are decomposed, and present the 
same number of colours that have been detected in this comet, 
though considerably paler, and requiring a strong sight to dis- 
tinguish them with accuracy. These experiments were pur- 
sued every night from the 4th to the 18th of October; on 
which night, for the last time, I succeeded. in obtaining the 
same invariable results from the prism. ‘This body having 
then retired so far to the south, and the intensity of the moon 
light, in some measure preventing further accurate observa- 
tions, | thought proper to decline any further attempts upon 
it. 

From the circumstance of its presenting the same number 
of colours that the planets do, to wit, red, orange, yellow, 
_and a pale bluish green; and from the circumstance of its 
light differmg from that of the fixed stars, | am induced to 
believe this comet to be nothing more than an erratic planet, 
moving from sphere to sphere, revolving around its own axis 
from east to west, within the period of a solar day, a direction 
contrary to the fixed stars, and to our earth, which revolves 
from west to east. Its revolution is, therefore, with the sun; 
and its light is reflected from that luminary. That the mo-- 
tion of the present comet is from east to west, is proved from 
the fact, that at nine o’clock, P. M. its atmosphere or tail is 
considerably inclined to the east; at twélve o’clock, or mid- 
night, it is vertical; and at three o’clock in the morning, it is 
inclined several degrees to the west. 

The claim of this etherial visitant to the appellation of a 
comet, says a writer in the Richmond Compiler, is deemed 
problematical, by reason of its not launching forth into the 
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boundless regions of space, millions of miles beyond the most 
distant known planet of our system, but performs its revolu- 
tions within the orbit of Saturn; and its period differs but hit- 
tle from that of the four newly discovered planets, being 46 
days less than that of Vesta; and is supposed by OLBERs, to 
have had a common origin with them. ‘This supposition, says 
the same writer, derives support from the fact, that its period 
of return is lessening with every revolution, as well as by the 
circumstance, that Ceres also has a cometary appearance, but 
is, nevertheless, classed among the new planets. The influ- 
ence of this body upon our atmosphere, during its perigee 
from the 18th September to the 18th of October, particularly 
as it regards its electrical state, claimed my particular atten- 
tion. Before I was conscious of its appearance in our hemis- 
phere, my attention was drawn to an unusual phenomenon in 
electricity. On the 13th of September, the day cloudy with 
light sprinkles of rain, the mercury rose in my electrical room 
to 82 deg. Fahrenheit. From then to the 26th, it attained 
daily a height of 86 deg. On the 25th, we had a copious 
fall of rain, accompanied with heavy concussions of thunder 
and lightning, and the mercury sunk to 76 deg.; ‘during this 
' period the fluid was minus. ‘There was a kind of air circu- 
nis in the atmosphere, which appeared to be composed of 
heat and moisture, in proportions and intensities peculiarly 
inimical to electrical operations; a kind of arid moisture, 
which seemed to blunt or absorb the oxiGENe or electricit 
of the air, so that it was not easily collected, and when col- 
lected, could only be transmitted in sufficient strength to the 
patients, by the interposition of the living fibres, which were 
made the conducting medium from the prime conductor to the 
patient, and that more readily than by the usual mode. 

This peculiar influence in the atmosphere continued from 
Tuesday, the 13th September, when the comet was arriving 
at its perigee, to Saturday, the 15th of October, when it began 
to approach to its apogee. ‘The weather became immediately 
cold, and in three days the mercury fell from 76 deg. to 50 
deg., and the electri¢ fluid was again transmitted through the 
common conductors with its usual facility. From hence I 
have been led to conclude, that as this peculiar phenomenon 
commenced with the approach, and declined with the depar- — 
ture of the comet, it must have influenced our atmosphere to 


a degree capable of producing this phenomenon; and Iean 
only add, that it has taught me an importance fact in medical — 

electricity, a desideratum in this damp and fluctuating cli- 
mate, that when the fluid is minus, and in this state cannot be 
communicated to the patient in the ordinary way, by reason 
of the iutervening air of the room, it may be advantageously 
communicated, provided the operator himself becomes the me- 
dium of communication, by placing one of his fingers on the 
affected part of the patient, who must be connected with the 
outside coating of the jar, while the operator occasionally dis- 
charges it, by applying the knuckle of the other hand to the 
prime conductor. 


{> As the publication of these sketches has been delayed in conse- 
quence of various unlooked-for disappointments, to this date, May 12th, 
1826, I avail myself of the opportunity thus afforded to remark, that the 

resent year has commenced with an atmosphere loaded with vapours, dif- 
fering but a shade from that which existed during the influence of the comet, 
and has thus enabled me to confirm the foregoing remarks with regard to the 
transmission of the. electric shock through the living fibre, when it cannot 
possibly be conveyed by any other conductor to the patient, in consequence 
of the humid state of the atmosphere. ' 
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Fluid, Qt + 
, cause of all the phenomena ; 
of Nature, 
Oxygen, the principle of Acidity, 23° 48 | 


not the cause of Alkalinity, 50 — Rs 


* 


Gubien, its Chemical properties, 
gage its excess productive of 

Acids, 56 

, said to be an oxide of Light, 31 


P. : 


| Pabulum or Fuel of the Sun and Stars, 12 
Peroxides of Light and Darkness, 20 


Petrifactions, Primitive 91 
, why different, 97 
Pression, a term for Electrical Attrac- 
tion, : 
Primary Agents, 9. 116 
Etherial Fluids, 19 
Prismatic colours of Light, 27 
Polarity, 21 
Positive and Negative Electricity ex- 
plained, 66 
Potash, Particular remarks on 54 
Primitive Earth, 81 
— Rocks, 91 
Petrifactions, 90 


Platina, the most perfect state of Iron, 114 
Protoxides of Light and Darkness, 20 


Q. 


Qualities generated by Chemical Affi- 


nity, 60 
should be distinguished 

from Substances, 41 
misapplied in explaining 

quantity, Al 

Quere, an important one, 66 

R. é 
Radiant Caloric, a BS 


Rays of Light, Alternate influence of 46 


Reasons assigned for present Theory, 25 


+ Re-action, Cause of 15 
Reduction of Substances, 78 
Repulsion, 64 
Repulsive Principle, 13 

S. 
Scheme of Classification, | 19 

- Salts, Alkaline 87 

, Metallic 90 
Selenium, Remarks on 113 
Seuses, Rays of Light influencing 32 
Shells, Extinct Fossil 101 

, Universal distribution of 101 

- Silex, a Primitive Earth, sO 

, its base not Metallic, (note,) 83 
——-, held in solution, f 83 
eSilicous Earths and Stones; 85 
una its resemblance to Boron, 

 (note,) 83 
ee 


Soda, its origin accoun 
Solar Light, its formation, 
———__—__, its constituents, tsedl ) 
Solidity, how produced, 
Solids converted to Fluids, 
South-Carolina, Fossil Remains first 
found in 104 
—, elevation of its Land, 125 
— offered as an exam- 


ple, 127 
experiments boring 
for Water, 125 a 
Stalactites and Stalagmites, how pro- ; 
duced, 82 ; 
Sun always i in the giving state, 66 eS 
Substances reduced to their Primitives, 78 ie ; 
Subsidence of the Ocean, % 
Synopsis of the Etherial Fluids, 18 ee 
Scale or Table of Combinations, be- $4 
tween 18, 19 : 
Y 
7, * * | 
Theory of Light, . ve 
Theories noticed, 115 ‘ 
Thermometers, Remarks on 48 . 4 
Thorina, wr BT 
Temperature, Remarks on different . 47 
of the Animal System, 38 
‘Titanium, mde of 114 
; ao on paler 8 
Island, me : 114 
Uv. 2% . 
Universality of Organic Deposites, 100 : 
of the Deluge, 129 
Universal Menstruum, Bo 4 
V. 
Variation of the Magnetic Needle, 122 
Vegetable Petrifactions, — 95 
Vegeto Nervous Fluid, 68 
Volcanic Phenomena, ; 118 
Ww. 
Water, its Constituents, &c. 74 


, the Universal Menstruum, 79° 


Y. 


Yitria, its rarity, ; 87 


Zircon, its rarity, — _ 87 


